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Message from the 
Minister of Industry 


Canadians today live in a global society in which knowledge and innovation 
drive prosperity. The information revolution, led by dramatic improvements in 
computing and communications, is breaking down the barriers of time and distance 
and magnifying the role international developments play in our social and economic 
development. These changes are allowing individuals and businesses to operate across 
borders and around the world at the speed of light — sharing knowledge and trading 
in goods, services and capital 24 hours a day, seven days a week. 

More than ever, people and innovation are the keys to growth and wealth creation. 
The knowledge economy is transforming all industrial sectors, from agriculture and 
natural resources to manufacturing, retail and services. As we move into the next 
century, the new economy will affect the life and work of every person, business, 
community and organization in Canada. 

The Government of Canada recognizes that an effective federal science and tech- 
nology (S&T) strategy is critical for positioning Canada to meet the challenges and 
seize the opportunities of the new economy. 

The federal government plays a key role in all aspects of Canadian science and 
technology. It is the major supporter of university research in the country; it performs 
research and development (R&D) itself to support its policies, standards and regula- 
tions; and supports and invests in R&D by industry. It builds networks to promote 
partnerships among industry, academia and governments and to enable the best 
expertise possible to address national science and technology challenges. 

In March 1996, my Cabinet colleagues and I released Science and Technology for 
the New Century; A Federal Strategy. With concrete goals and guiding principles, the 
Strategy sets a course for transforming federal science and technology investments 
to better meet both the challenges of a changing world economy and of the evolving 
social and physical environment. The Strategy also ensures that Canadians receive 
a good return on their S&T investment. 

The Strategy recognizes that ministers must be able to direct and manage their 
science and technology resources independently to best meet their organizational 
mandates. At the same time, the Strategy clearly states that ministers must be respon- 
sible as a group for ensuring that federal science and technology initiatives are 


coordinated and delivered effectively to meet the needs of Canadians. 


Science and Technology for the New Century sets out an ambitious plan, focused 
on an enhanced reporting system, to improve the federal government's performance 
and accountability in the area of science and technology. This first annual report 
under the new system provides a clearer picture of the overall federal science and 
technology effort than has ever been presented before. Future reports will take 
advantage of better data becoming available, and of increased understanding of 
how science and technology are shaping the knowledge society and economy. 

This report presents highlights of activities and policy directions to illustrate 
how the federal effort is being reformed to meet current and future challenges. The 
performance reports published by all federal science and technology departments 
and agencies contain additional information. 

The federal S&T strategy is not static; it is designed to evolve to meet the new 
challenges Canadians will face as we move into the new millennium. It is a strategy 
designed to support the efforts of all Canadians to turn the promise of a new century 


into opportunity. 


The Honourable John Manley P.C., M.P. 
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Message from the 
Secretary of State 


(Science, Research and Development) 


Canada’s quality of life is the envy of the world. This quality of life has been 
earned by Canadians through hard work and dedication to building a better future 
for generations to come. 

As we progress into the knowledge society, it is crucial that we maintain our 
focus on those future generations. We must ensure that the youth of today are able 
to acquire the skills they need for tomorrow. We must also ensure that the environ- 
ment and the institutions we pass on remain healthy and productive. Now more 
than ever, Canada’s success depends on our ability to innovate, as individuals, as 
communities and as a nation. 

The Government of Canada’s Science and Technology Strategy provides a sound 
roadmap to future success. This first report on the Strategy’s implementation 
demonstrates our continuing commitment to federal science and technology as a 
cornerstone of future Canadian prosperity. It highlights how federal science and 
technology policies and activities help create stronger partnerships that lead to 
better jobs for Canadians and to an improved quality of life, and add to the world’s 
stock of knowledge. 

This report highlights the wide range of science and technology activities carried 
out by federal departments and agencies in support of their mandates and of the 
broader goal of ensuring Canada remains the best country in the world in which to 
live. I would like to draw attention to an equally important objective of these activi- 
ties — enhancing Canadians’ understanding of the importance of science and tech- 
nology to their individual and collective lives and spreading the innovation culture 
that is key to Canada’s continued excellence. Reinforcing this innovation culture will 
create the impetus for more young people to embrace science and technology to 
enable them to meet today’s challenges and opportunities and to build a prosperous 
future for Canada. 


Wee 


The Honourable Ron J. Duhamel P.C., M.P. 
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Guide to Acronyms 


The following acronyms are used in this report: 


AAFC Agriculture and Agri-Food Canada 

ACOA Atlantic Canada Opportunities Agency 

AECB Atomic Energy Control Board of Canada 

AECL Atomic Energy of Canada Limited 

CIDA Canadian International Development Agency 

CMN Canadian Museum of Nature 

CSA Canadian Space Agency 

DFAIT Department of Foreign Affairs and International Trade 
DIAND Department of Indian Affairs and Northern Development 
DFO Department of Fisheries and Oceans 

DND Department of National Defence 

EC Environment Canada 


FORD-Q Federal Office of Regional Development — Quebec 
EG. Health Canada 


HRDC Human Resources Development Canada 

IC Industry Canada 

MRC Medical Research Council of Canada 

NRC National Research Council of Canada 

NRCan Natural Resources Canada 

NSERC Natural Sciences and Engineering Research Council of Canada 
OECD Organisation for Economic Cooperation and Development 
SSHRC Social Sciences and Humanities Research Council of Canada 
TC Transport Canada 

WD Western Economic Diversification Canada 


Several abbreviations also appear regularly throughout the text: 


R&D Research and development 
RSA Related scientific activities 
S&T Science and technology 


SME Small and medium-sized enterprises 
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1. Science, Technology ant 
the Knowledge Society 


Change, both technological and organizational, has always loomed large in 
humankind’s social evolution. Indeed, some people argue that society's current 
state of existence would not be possible without its past history of advances in 
technological and organizational skills. Technological change has not only been the 
harbinger of economic progress but has also shaped culture and society, often with 
significant geo-political consequences. Unlike in the past, however, when change 
was slow and revolutionary developments few and far between, change is now per- 
manent. The turbulent and uncertain environment of the late 20th century is but 
one more step on the road to the knowledge society. 

Today, knowledge is the central determinant of economic growth, employment 
opportunities and quality of life, in large measure due to recent advances in science 
and technology. Advances in information and communications technology, for 
example, have created new industries and brought about major changes in work- 
places and leisure time. These developments have influenced more than just how, 
where and when we work; they have also had dramatic effects on how we view and 
express ourselves. As a result, Canadians’ health, wealth and prosperity increasingly 
depend on our ability to generate, acquire, transmit and use knowledge — specifically, 
knowledge that originates in science and technology (S&T). 

Innovation is the key to continued success in this new, knowledge-based economy, 
to improvements in the health and education systems and to the general quality of 
life, and most innovations have their roots in technology. Surveys have shown time 
and again that organizations adept at developing, adopting and adapting technology 
are more successful than those that are not. To secure or enhance their competitive 
position in the global marketplace, companies in Canada and elsewhere have been 
expanding their research and development (R&D) programs, buying more best-practice 
technology, and entering into domestic and international partnerships with other 
firms (including competitors), with universities and with government. 

Analysts have coined the phrase “national system of innovation” to describe the 
intricate set of institutions, links and interdependencies on which modern societies 
now depend. This innovation system functions within the constraints of a complex 
world ecosystem. A productive national system of innovation can generate the 
knowledge that society needs to make environmentally sustainable decisions, produce 
sustainable economic growth, and support a high quality of life for current and 


future generations. Because of the close connection between the success of the 


innovation system and the need to achieve sustainable development, the various 
players, many of whom have been adversaries in the past, need to form partner- 
ships. Having all parts of society working together toward common goals is key to 
determining the quality of life Canadians can expect in the future. 

Biotechnology provides an excellent example of the opportunities and challenges 
presented by the knowledge explosion. Based on discoveries in university laboratories 
of how cells operate at the molecular level, biotechnology allows people to manipu- 
late the basic building blocks of life, creating entirely new products, producing rare 
natural substances in industrial quantities, and treating previously incurable diseases. 
Advances in biotechnology’s scientific underpinnings have led very quickly to new 
products and processes spanning a wide range of industrial sectors. Because of the 
rapid pace of change, skilled practitioners, with current knowledge of scientific 
principles and their applications, are in very short supply. As well, developments in 
biotechnology are happening faster than society can grasp some of their implications. 
The health and social effects of biotechnology are not well understood, at least by 
the general public, and some of the technologies raise moral and ethical questions 
that still need to be addressed. 

It is becoming increasingly clear that developing a high level of scientific and 
technological competence and using it effectively are crucial to achieving a nation’s 
social, cultural and economic aspirations. The Canadian government has a long and 
successful history of investing in science and technology and, as the next section 
of this report emphasizes, has played a central role in building and maintaining 
Canada’s scientific and technological infrastructure. The federal government also 
directs investment at activities that help determine the available policy options and 
how policy is formulated, implemented and evaluated, and at programs that provide 
essential services to the public. 

Increasingly, the search for knowledge transcends national borders, as countries 
seek out the best wherever it is to be found. While Canada’s S&T effort takes place 
within this global context, Canadian researchers alone cannot generate all the 
knowledge and technology needed to maintain a high quality of life, nor can Canada 
isolate itself from the rapid pace of change around the world. Canada needs to 
continue making a strong contribution to the world’s knowledge stock and to 
preserve access to it. 

Governments around the world recognize that no country can operate on its 
own. Thus, they are taking action to strengthen their scientific bases and research 
communities, and to support innovation in domestic industry. These actions of 
other countries in the area of S&T clearly affect the ability of Canada’s governments 
to respond effectively to S&T needs. As well, problems associated with health, water 
resources, sustainable development and the environment, among others, are not 
contained within the boundaries of any country. Formulating S&T policy, developing 


regulations, and grappling with even broader social and economic policy questions, 
must be done in the global context. 


Science and technology play an important role in most federal policies and 
operations, and are deeply embedded in the fabric of many government programs. 
At last count, more than 40 departments and agencies supported science and tech- 
nology programs. These organizations, like the public they serve, are not immune 
to the incessant changes and uncertainties that characterize the emergence of the 
knowledge society. Advances in science and technology present federal science and 
technology groups with new opportunities and challenges. The federal SAT strategy, 
Science and Technology for the New Century, provides a firm foundation for departments 
and agencies as they exploit new opportunities and overcome new challenges. 

This report, the first in a series, provides an overview of the federal science and 
technology investment, reviews the federal government's performance against the 
goals outlined in the Strategy, and identifies some challenges that must be overcome 
in the transition to a knowledge society. It begins by providing an overview of the 
federal investment in science and technology. 
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2. Federal Investment in SA 


Canada’s gross domestic expenditure on R&D (GERD) exceeded $10 billion for 
the first time in 1991, and is expected to increase to $13.1 billion in 1996 and to 
$13.4 billion in 1997 (Chart 1). Almost all of this increase is due to the continued 
expansion of private sector R&D investment. Encouraged by some of the most 
generous tax credits in the world, both domestic and foreign firms have been 
increasing their R&D spending in Canada at a faster pace than in any of the other 
major nations of the Organisation for Economic Cooperation and Development 
(OECD). Unlike in the 1960s, and well into the 1970s, when the federal government 
was the dominant player in the national R&D effort, industry now leads the way as 
the main supplier of funds and performer of research. Largely as a result of Canada’s 
strengthening industrial R&D base, the International Institute for Management 
Development promoted Canada to ninth place (from 17th in 1991) on the science 
and technology league table in this year's World Competitiveness Yearbook. The growth 
of GERD has also outpaced that of the gross domestic product (GDP). In fact, in 
1996 Canada’s GERD-to-GDP ratio was at an all-time high of 1.64%; however, this 
is still low by international standards: Canada ranks 11th among OECD countries, 
nine of which have GERD-to-GDP ratios exceeding 2.0%. (For more information, 
see Science and Technology Data, 1997.) 


Chart 1: GERD by Major Sources of Funds 
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The federal government directly funds about one fifth of the R&D performed in 
Canada. These expenditures include not only the financing of R&D undertaken in 
federal establishments, but also grants, contracts and contributions for R&D con- 
ducted by industry, universities and private non-profit organizations. The federal 
government also foregoes revenues of about $1.2 billion annually in industrial RAD 
tax incentives, and supports “unsponsored” university research through its payments 
to the provinces for post-secondary education. Even though its overall share of the 
national effort has decreased, the federal government is still the dominant R&D 
player in Atlantic Canada and on the Prairies, and remains an important contributor 
to Canada’s work in biotechnology, information technology and advanced materi- 
als, and to the general advancement of knowledge. 

The federal government also funds a number of “related scientific activities” 
(RSA), including data collection, both scientific and general, information services, 
museum services, economic and feasibility studies, and operational and policy 
studies. Together these activities account for between 38% and 40% of total federal 
S&T spending. Of the estimated $5680 million that departments and agencies spent 
on S&T in the 1996-97 fiscal year, $3404 million was for RQD. The remainder, 
$2276 million, went to RSA. Not included in these amounts is the funding for the 
newly created Canada Foundation for Innovation, which received an $800-million 
federal grant to provide new infrastructure support for university and medical R&D. 

Reduced program spending has been a central element of the federal deficit 
fighting strategy, and has resulted in decreased expenditures on S&T. Between fiscal 
years 1993-94 and 1996-97, federal S&T expenditures decreased by 4%, from 
$5934 million to $5680 million. In this fiscal year, expenditures are expected to 
decline another 10% from their base level. In comparison, total federal program 
spending will have declined by 12% from 1993-94 to 1997-98. Although all 
departments have been affected by the restraint, not all have been affected to the 
same degree (Chart 2). Statistics Canada, for example, had a budget increase to 


cover the cost of the 1996 Census. Part of the decrease in other organizations, such 


Chart 2: Federal S&T Expenditures for Selected Major Funders, 
1993-94 and 1996-97* 


Statistics Canada 
NRC 
Environment 
NSERC 


NRCan 
Agriculture 

and Agri-Food 
Industry Canada 
Cdn. Space & 
Agency 


MRC GB 1993-94 


Fisheries 
and Oceans as Hct) Nee 
Health Canada F 
National Defence 


SSHRC 


| 
| 
| 
| 
| 
| 


0 100 200 300 400 500 600 700 


$ millions 


Source; Statistics Canada * Some of the differences may be due to 
organizational change during this period. 


as the Canadian Space Agency, resulted from completing fixed-term projects. 
Restraint has also had an impact on the federal SAT community. Since 1993, the 
number of federal employees, expressed in person-years, working in science and 
technology has decreased by 10%, from 34 145 to 30 784, and is scheduled to 
decline to 28 745 by the end of the 1997-98 fiscal year. 

Departments and agencies spent about 61% of 1996-97’s $5680 million for their 
in-house activities, 16% for grants, contributions and contracts to business, 15% for 
Canadian universities, and 4% for overseas payments. The large share for in-house 
programs was due mainly to the historical dominance of federal establishments in 
RSA (about three quarters of federal RSA is performed internally, compared to about 
half of federal R&D). All of the museum services, more than 90% of the data collec- 
tion, and about 80% of the information services are carried out in-house. Prominent 
among the major players are Statistics Canada and Environment Canada (EC), 
which provide industry, governments and the general public with the data and 
information they need for their daily activities. 

Federal S&T initiatives principally support two major groups of socio-economic 
objectives: social and human, and technological (see Chart 3). Together these groups 
accounted for about 62% of the total federal S&T expenditures in the 1996-97 fiscal 
year, with the former receiving 36% of the funding. Activities in the social and 
human group are directed primarily towards providing services to the general public, 
protecting the environment, maintaining Canadians’ health and safety, and preserv- 
ing and displaying Canada’s cultural heritage. Federal organizations with major 
expenditures in this group include Statistics Canada, EC, National Museums, Health 
Canada (HC), and the Medical Research Council of Canada (MRC). Within the 
technology group, the dominant players are Atomic Energy of Canada Ltd. (AECL), 
the Canadian Space Agency, EC, Industry Canada (IC), Natural Resources Canada 
(NRCan) and the Natural Sciences and Engineering Research Council (NSERC). 

Expenditures for the social and human group are mainly directed toward RSA, 
while R&D is the primary focus for the technology group. In fiscal year 1996-97, 


Chart 3: Socio-economic Objectives by Performance Sector, 
1996-97 
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R&D accounted for only 40% of the spending for the social and human group 
(although there are objectives in this group, such as public health, that have a large 
R&D component), but more than 85% of the technology group expenditures. The 
tendency to conduct RSA in-house is also evident in the distribution of expenditures 
by performance sector. About 70% of the spending for the social and human group 
supported intramural activities, but only about half did so for the technology group. 

Most federally sponsored university research is funded through the public health 
and the non-oriented, or basic, research objectives. Support for industrial R&D, 
on the other hand, comes mainly from members of the technology group and the 
defence objective. When classifying the socio-economic objectives, another major 
player, the National Research Council (NRC), with its diverse role supporting 
enabling technologies — biotechnology, manufacturing, and information and 
telecommunication — included itself in the Other category. 

The booklet Science and Technology Data, 1997 provides more statistics on federal 
S&T investments, trends in federal and national expenditures, and some performance 
measures. This information is also available on Strategis, Industry Canada’s business 
information Web site (http://strategis.ic.gc.ca/SSG/te01168e.html#indicators). 


3. Performance and Outcomes 


The Government of Canada released Science and Technology for the New Century: 
A Federal Strategy in March 1996. The Strategy defines national goals, describes the 
core federal science and technology activities, outlines a new governance system, 
and introduces principles to guide departments and agencies carrying out and 
investing in science and technology research. Individual departments and agencies 
or portfolios (e.g. the Industry Portfolio) developed action plans and committed 
to implementing the Strategy according to the principles. 

The Strategy outlined changes to the established way of doing business. These 
changes were sweeping, and implementing change can be a difficult, painful and 
slow process, even under the most favourable conditions. It is important to recognize, 
therefore, that the performance and outcomes described below were achieved during 
a time of declining resources, both financial and human, and when departments 
and agencies were adjusting to significant modifications to the framework that 


governs federal resource Management. 


3.1 Pursuing Strategic Goals 


Science and Technology for the New Century: A Federal Strategy set out 
... a coherent set of national goals to which our S&T resources should be 
directed... for building a strong, forward-looking, dynamic Canadian 
innovation system: sustainable job creation and economic growth, 
improved quality of life, and advancement of knowledge. 
In 1997, the Government enunciated a set of priorities in the Speech from the 
Throne that extended and adapted the S&T goals developed between 1994 and 1996. 
This section of the report describes achievements in addressing the goals defined 
in the Strategy and in adopting the new directions indicated in the Speech from 
the Throne. 


3.1.1 Sustainable Job Creation and Economic Growth 


Ensuring that we get the maximum economic and social return on our 


investment in S&T... 


Science and Technology for the New Century: A Federal Strategy, March 1996 


Addressing this goal brings the S&T Strategy to the centre of the Government's 
jobs and growth agenda. The complexity of issues and the magnitude and expense 
of S&T oblige the federal government to be more focused in its activities. It has 
targeted its investments in those areas likely to bring the most benefits to society. 
In the case of jobs and growth, four key leverage points shape the S&T agenda: 


= a supportive and non-intrusive policy framework 


support for enabling technologies 


a level playing field for Canadian companies in strategic sectors 


w commercialization of science and technology. 


A Supportive and Non-intrusive Policy Framework 

The private sector is an important driver for investments in science and technology 
to support economic growth and jobs. This investment will take place only if the 
policy climate encourages and rewards innovation. The S&T Strategy, recent federal 
budgets, and the September 1997 Speech from the Throne all highlight the Govern- 
ment’s strong belief that science, technology and innovation are central building 
blocks of a strong economy and a superior quality of life. 

While these signals are important, they are not enough to spur the necessary 
level of investment. Companies also need to be confident that the regulatory regime 
they operate within is predictable, cost-competitive and effective. 


Intellectual Property 

Over the years, both departments and firms have been confused about who owns 
intellectual property developed by contractors working with the federal government. 
Does the Crown or the contractor retain ownership and, if so, under what conditions? 
This confusion has limited government-industry interaction and the effective transfer 
of technology and knowledge between the two. A draft revised policy, developed 
jointly by Industry Canada, Treasury Board Secretariat and Public Works and 
Government Services Canada, with input from Federal Partners in Technology 
Transfer, in consultation with a broad cross-section of other government departments 
and agencies, is currently being reviewed by the private sector, and will likely soon 
form the basis of a new directive. In general, the Government's position is that 
contractors should own any intellectual property they develop, except when the 
interests of Canadians would be better served by the Crown owning the property. 


Reducing the Burden of Regulation 


Reducing the burden regulations impose on companies has long been a govern- . 


ment priority. Often, industry admits that regulation is necessary, but believes that 


there are better ways to implement it to minimize the negative effects on individual 


10 


property Rares 

m supported a study and workshop with federal 
and university participants on how to structure 
technology transfer offices 


m launched the R&D Impact Network, led by 


NRCan and operated by the Conference Board 
of Canada, in affiliation with the Canadian 


Research Management Association. 


ith the Stan of Canada. 
The department also introduced the well charac- 
terized biotechnology products” classification, 
based on laboratory R&D. This reduces the need 
for some products to undergo “lot release” testing 
and does not compromise quality and safety. 


- firms and on sector competitiveness. The Business Impact Test (BIT), developed by 
Industry Canada, the Treasury Board Secretariat and the Alliance of Manufacturers 
and Exporters Canada, provides for structured consultations between businesses and 
government to meet government's (and society's) regulatory objectives in ways that 

_ minimize the burden on industry. The federal government can then focus its regula- 
tory SAT activities in areas that will have the maximum benefit for Canadians. 

S&T activities can also support new approaches to regulation. With an adequate 
understanding of natural systems, governments can substitute standards and 
performance-based regulations for restrictive technology- or emissions-based 
regulations. 


Federal S&T helps Canadian firms with foreign regulation 

In 1996, Canada became the first country to establish certification standards for 
sustainable forest management. The Canadian Standards Association's Sustainable 
Forest Management Standards are consistent with ISO 14000 environmental man- 
agement standards. The voluntary certification program enables forest companies to 
guarantee purchasers that the products they buy come from areas managed according 
to the principles of sustainability. Through its work with Japanese researchers and 
the Canadian construction industry, NRC’s Institute for Research in Construction 
has enabled the Japanese to become more accepting of wood frame housing, relax 
their standards and regulations, and open up their market to Canadian companies 
and products. 


Support for Enabling Technologies 

In the knowledge-based economy, scientific understanding and the mastery 
of key enabling technologies are important determinants of economic growth. 
Developing new technologies in areas such as information and telecommunications, 
biotechnology and materials can be very expensive and require a broad range of 


expertise. As well, because many of these technologies cannot be commercialized 
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operations. All stakeholders, including the mining 
industry, environmental groups, Aboriginal groups, 
provincial governments and five federal organiza- 
tions (AECB, DFO, DIAND, EC and NRCan), partici- 
pated in a review of the effects of metal mining 
activities on aquatic environments in Canada. The 
report recommended amending the MMLER, revis- 
ing the design of a national Environmental Effects 
Monitoring program, and updating the Environmental 
Code of Practice for Mines. EC is now implementing 
the recommendations. 


Federal S&T in Support of More Effective Regulation 


NRCan promotes the use of voluntary compliance instead of 
regulatory enforcement when S&T knowledge is available. 

TC researchers developed a table listing holdover times that 
specifies how long anti-icing fluids remain effective. The table 

was accepted by the international aviation community to support 
effective standards for winter aviation safety. 

TC completed a groundbreaking study of commercial vehicle driver 
fatigue and alertness. Analysis of the results led to recommendations 
for combatting driver fatigue and to further research to support 
regulatory change and voluntary fatigue management programs. 
HRDC is modernizing the Canadian Labour Code, including the 
sections dealing with health and safety and employment standards, 


to address new safety and labour issues arising from science and 
technological developments, and to consider means of improving 
reporting systems and reducing regulatory burdens. 

ACOA spearheaded an independent study of regulatory constraints 
affecting the development of the Canadian aquaculture industry. 
HC’s Health Protection Branch advocates risk management strategies 
to support its activities. The Branch is moving toward outcome-based 
regulations, is developing codes of practice with other agencies 
and industry, and is pursuing international harmonization with trading 
partners. This will result in more flexible regulations that will 
encourage the use of innovative technology. 


directly — rather, they form the basis for a wide range of new industries, processes 
and products — firms are reluctant or unable to make the necessary investments. 
There is a clear role for government in stimulating and participating in the develop- 
ment of these enabling technologies. 

The Advanced Manufacturing Technologies Strategic Framework, for example, is 
a cooperative project of the 11 Industry Portfolio agencies and three private sector 
partners — the Alliance of Manufacturers and Exporters Canada, the Machinery and 
Equipment Manufacturers Association of Canada, and the Institute for Robotics and 
Intelligent Systems Network of Centres of Excellence. The Industry Portfolio brings 
togther a unique set of capabilities in advanced manufacturing, from the Granting 
Councils funding basic research and researchers creating new technologies to the 
regional development agencies helping small- and medium-sized enterprises (SMEs) 
identify appropriate technologies. The partnership is conducting a detailed assess- 
ment of the development and adoption of advanced manufacturing technologies 
and has just completed a market and technology outlook document. The Portfolio 
and industry are now cooperating on an action plan to introduce practical approaches 
for Canadian companies to finance technology acquisition and development, address 
the looming skills shortage in advanced manufacturing, overcome the lack of aware- 
ness within the Canadian manufacturing sector of domestic capabilities and of how 
to promote Canadian suppliers, and understand the manufacturing technology and 
innovation system. 

The development of biotechnology as an enabling technology is a long-term eco- 
nomic priority of the Government of Canada, but its experience in this technology 
area illustrates the challenges of promoting enabling technologies in the changing 
global economy. The National Biotechnology Strategy, put in place in 1983, focused 
on building research and industrial capabilities in Canada, and is currently being 
reviewed to meet future challenges. While economic factors are still driving the 
agenda, the Government recognizes that sustainable development, emerging ethical 
standards and public acceptance of the technologies and their products must be 
dealt with explicitly in order for biotechnology to deliver its full economic and 
quality of life benefits. The strategy renewal effort, led by IC, has active participation 
from Agriculture and Agri-Food Canada (AAFC), the Department of Fisheries and 
Oceans (DFO), EC, HC, NRC and NRCan, along with MRC, NSERC and the Social 
Sciences and Humanities Research Council (SSHRC). 

Environment Canada's Environmental Technology Centre also focuses on enabling 
technologies. EC scientists at the Centre developed the patented Microwave Assisted 
Process (MAP™) to help chemical laboratories prevent pollution and achieve energy 
savings. MAP can work in a wide range of industrial sectors, such as agri-food, that 
make use of extraction techniques. MAP improves industrial-scale extraction efficiency. 


The technology has been licensed by private sector partners in a number of countries. 
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Regional Development — Quebec, Industry Canada (including 
the Communications Research Centre), National Research 
Council of Canada, Natural Sciences and Engineering Research 
Council of Canada, Social Sciences and Humanities Research 
Council of Canada, Standards Council of Canada, Statistics 
Canada, and Western Economic Diversification Canada. 


be 
be 
E 
: 
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_ A Level Playing Field for Canadian Companies in Strategic Sectors 

The federal government has been helping the private sector strengthen the economy 
though its efforts to “level the playing field” for Canadian S&T companies. Aware of 
the critical importance of technology and knowledge-based industries to economic 
growth, national governments around the world are supporting domestic industries, 
such as aerospace and defence. In the face of this global competition, Canada must 
ensure companies can compete. The federal government's efforts are directed 
towards two key leverage points — technology development in targeted industries 
and trade. 


Technology Development 

Technology Partnerships Canada (TPC) is an investment fund that will reach 
$250 million in 1998-99 to help commercialize new technologies and to help 
Canadian firms compete with heavily subsidized international firms. TPC’s contin- 
gently repayable contributions mean the federal government and the private sector 
share both risk and reward. 

As of March 31, 1997, TPC had approved $414 million in R&D investments 
with private sector partners. These investments will lever an estimated $2 billion in 
industrial RQD spending, and are expected to create or maintain nearly 10 000 direct 
and indirect jobs and generate close to $22.4 billion in sales. TPC has a broad effect 
on growth and jobs, with specific emphasis on enabling technologies and on levelling 
the playing field in key international technology areas. 

The Department of National Defence (DND) contributes to the technological 
growth of the Canadian aerospace and defence industries (which receive significant 
direct government support in many countries) by investing $75 million annually in 
industrial R&D. This investment positions industry to respond to defence require- 
ments and to develop commercial markets in dual-use technologies. The Defence 
Industrial Research Program promotes industrial innovation in these fields by sharing 
up to 50% of the costs of innovative research projects that are potentially relevant to 
defence. The program has been very successful in providing seed funding for innov- 


ative research by small companies. 


dollar invested by IRAP i inan mice R&D proj- 
ect levers two dollars of industrial R&D spending, 
and each IRAP dollar results in $20 in sales or 
related commercial activity in the three years 
following the completion of the R&D project. 
These investments generate 9000 new highly 
productive jobs annually. 


Enabling Technologies in the Canadian Resource Industries 


m Research by NRCan has made Canada a leader in applying biotech- m DFO has created the Strategic Science Fund to support the work 
nology to improve the productivity and quality of commercial of multidisciplinary teams of DFO scientists in partnership with 
forests, while reducing pressures on Canada’s forest land base. universities and the private sector in areas such as improved fore- 

= The continued strength of Canada’s oil industry depends on technical casting of fish stock productivity and ocean climate changes, 
innovations that will help make the most of existing resources. The and the dynamics of toxic chemicals and their effect on fish and 
National Centre for Upgrading Technology, a joint venture between fish habitat. 


NRCan and the Alberta government, is helping ensure that the 
country's oil sands and heavy oil resources are used efficiently. 
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Trade 

The Government's trade focus has been on opening markets to Canadian firms 
and gaining further access to internationally funded projects on an equal footing 
with companies from other nations. 

The Government recognizes the increasingly strong connection between S&T 
and trade and is strengthening its international ties in this area. NRCan and EC are 
among the federal organizations that have addressed this challenge. 

NRCan has developed strategies to afford Canadian firms better access to projects 
financed by development agencies such as the World Bank or the Canadian Inter- 
national Development Agency (CIDA). For instance, NRCan is working with CIDA 
to help other countries address environmental issues associated with mineral 
resources development, and to increase their capacity to manage their forests in a 
sustainable way. 

Environment Canada has set up a fund to support the involvement of Canadian 
scientists in identifying, preparing and appraising projects funded by the Global 
Environment Facility (GEF) and other International Financial Institutions. This fund 
will help strengthen the Canadian consulting and environmental industries and 
enhance opportunities for participation in downstream project implementation 
financed by the GEE. The knowledge gained in the early work associated with GEF 
projects will also generate later opportunities for Canadian manufacturing and 
equipment suppliers. 

The federal government is working with the Standards Council of Canada to open 
up new markets for Canadian forest products. A team comprising the wood products 
industry, NRCan and DFAIT was successful in its efforts to harmonize lumber standards 
with Japan. Canadian firms can now export their lumber products to meet the grow- 
ing demands of the Japanese market. 


: Doras office will be located at NRC in 


Winnipeg. 

The people side of the Strategy will build on 
the existing NRC-Red River Community College 
program and on WD's First Jobs in Science and 
Technology Program. 


Federal S&T Growing Canada Globally 


m Canada is a world leader in countermine technology, developed 
over many years by defence researchers. This technology is now 
being used for the removal of mines. DND supports this activity by 


Canadian environmental technologies and services. In China, IEMI 
sponsored a workshop on environmental data so Canadian experts 
could showcase their technology products and services under 


transferring technology to Canadian industry, and by providing tech- 
nical advice and support to national, UN and NATO initiatives. 

TC started full-scale field trials of a prototype automated border 
clearance system in 1997 at the two busiest crossings in Eastern 
Canada. The system is based on electronic data exchange, vehicle- 
to-roadside communications, and automatic identification and - 
weighing technologies. The department's goal is to allow non-stop 
crossing for pre-cleared freight and passenger vehicles. 

EC’s new International Environmental Management Initiative (IEMI) 
promotes Canada’s environmental industry by facilitating the transfer 
of environmental management expertise to support the export of 


internationally funded clean-up projects. 

EC’s new Environmental Technology Verification Program fete the 
growth and marketability of Canada's environmental industry by pro- 
viding validation and independent verification of performance claims, 
NRCan, through its research program and contracts, enters into 
partnerships with the Canadian geomatics industry to develop and 
commercialize technology and apply remote sensing data. Transfer 
of the technology to produce RADARSAT satellite imageryhas 
helped to create a new enterprise with a global market. - ok 


International standards are increasingly important in a world of international 
competition and globalization. This is no more true than in the advanced technology 
fields of telecommunications and information technologies. In these areas, product 
life cycles are short and technological change rapid. The Standards Council of 
Canada, working in partnership with Canadian industry, ensures that the interests 


of Canadian companies are protected as global standards are put in place. 


Commercialization of Science and Technology 

In recent years, the federal government has worked to enhance Canada’s efforts 
to bring research findings to market quickly and successfully. This is a multidimen- 
sional challenge that includes enhancing the university-industry interface, helping 
academics build commercial enterprises based on the results of their research, 
enhancing firms’ capacity to commercialize new technologies, ensuring that there are 
no impediments to rapid commercialization in the private sector, whether the research 
development occurs in a multinational enterprise, an SME or a start-up business, 
and improving the flow of knowledge and technology out of government laboratories. 

The federal government has focused attention on reducing or overcoming the 
barriers that have traditionally separated the business and academic communities. 
Industry-sponsored research chairs, funded in part by the three Granting Councils 
(MRC, NSERC and SSHRC), increase the crossfertilization of ideas between industry 
and university researchers. The Technology Partnerships Program, administered by 
NRC, NSERC and SSHRC, supports partnerships between universities and Canadian 
SMEs to develop university research to the point at which it can be exploited and 
commercialized by industry. The ultimate objective of the program is to create new 


and/or improved products and services, as well as jobs for Canadians. 


Advancing the Commercialization of S&T 


FORD-0 has signed agreements with five financial institutions to set up 
a pool of funds readily available to SMEs wishing to develop research 
results into new or improved products and technologies. 
a NRC has established an entrepreneurship program to “enhance the com- 
_ mercialization of NRC technologies with the aim of creating new business 
opportunities.” In 1996-97, NRC formed six spin-off firms in the information, 
_telecommunications and life science sectors. 
The Canadian Environmental Technology Advancement Centres are private 
not-for-profit corporations that help SMEs commercialize environmental 
“technologies. The Centres result from partnerships among EC and provincial 
governments, environmental industry associations and the private sector. 
At its new Winnipeg facility, HC will operate the International Depositary 
Authority of Canada, which will allow Canadian inventors and the Canadian 
biotechnology industry to archive biological and genetic material for legal, 
patent and historical purposes. 
ACOA supported the establishment of NU-TECH, Nova Scotia's non-profit 
technology transfer and commercialization office. 


detector manufacturer in Vaudreuil has been 
awarded a contract to manufacture HARLID. 
The Brewer Spectrophotometer, developed 
by EC scientists to observe the stratospheric 
ozone layer and UVB, is now being manufac- 
tured by Scitech Instruments of Saskatoon. The 
technology is used by more than 30 countries 
around the world, including the United States, 
whose Environmental Protection Agency 
recently purchased 17 units. 

One of NRC's licensees won an award for 
outstanding innovation from the American 
Society of Agricultural Engineers for being a 
leader in air-assisted agricultural spray sys- 
tems using patented spray nozzle technology 
from NRC's Institute for Chemical Process and 
Environmental Technology. 

Nortel developed the ENTRUST public-key 
cryptography system, a technology critical to 
the implementation of electronic commerce. 
DND and the Communications Security 
Establishment were the lead customers 
providing early investment, guidance and 
testing in the evolution of the product line. 
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Trends in the external environment are increasing the importance of close con- 
nections between researchers and industry clients. To encourage additional industry 
investment in agricultural R&D priorities, Agriculture and Agri-Food Canada intro- 
duced the Matching Investment Initiative. Projects carried out under this initiative 
are co-funded by industry, and aligned to ensure market signals are considered 
when research priorities are set, and to transfer jointly developed technology quickly 
to private sector collaborators. Market preferences will directly influence research 
spending through these collaborative arrangements. Pre-selling to industry the 
knowledge and technologies that result from these arrangements guarantees tech- 
nology transfer. 

The Canadian Medical Discoveries Fund, the development of which was led 
by MRC, has been providing venture capital for the commercialization of health 
research discoveries originating in university and hospital laboratories. As of 
January 1997, the Fund had invested $57 million in 22 companies and helped 
draw an additional $192 million of capital investment from other sources. The 
fund expects to invest a further $110 million in 1997. 


3.1.2 Improved Quality of Life 


... to ensure that Canada applies S&T to improve the quality of life for 
our citizens through... the most effective social, environmental and 
health care programs in the world. 


Science and Technology for the New Century: A Federal Strategy, March 1996 


Many federal science and technology activities aim to improve quality of life nology changed from a Canadian competitive 
for Canadians. This is, perhaps, the most important example of the “public good" weakness to a national strength. 
federal S&T delivers. Canada already stands at or near the top of United Nations With the advent of CMDF, Dr. Hirsh found 


Canadian investors willing to provide $18 million 
for Vascular Therapeutics, a new Hamilton 
company. With this investment, the benefits of 
Dr. Hirsh’s discovery have been returned to 


Canada. Vascular Therapeutics has filed for 
= safety and security of individuals, communities and the nation seven new patents in the last two years, and is 


rankings for quality of life in most years. Federal S&T focuses on sustaining this 
advantage and building on it in four key areas: 
m protection and enhancement of the health of Canadians 


m protection and enhancement of the environment 


m using S&T to improve the social well-being of Canadians. creating new jobs to develop its discoveries at 
an accelerating pace. 
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Protection and Enhancement of the Health of Canadians 

Research is fundamental to improving the health of Canadians, either in general 
or in the workplace. Discoveries redefine diagnosis, treatment and care; new knowl- 
edge and insight renew the organization and delivery of health services. The federal 
government's multifaceted approach is designed to provide the best health system 
possible at affordable costs. 

Quarantine Health Surveillance, a global medical surveillance project, uses the 
information highway to anticipate and monitor outbreaks of infectious diseases. 
Canadian participation protects citizens travelling to other countries and visitors 
coming into Canada. A proposed collaborative project between CIDA and HG will 
enhance tuberculosis control in Latin America, an area of the world that is an 
increasing source of immigration, trade and tourism for Canada. 

Clean air is essential to Canadians’ health. As part of the Air Quality Program, 
Health Canada is leading the federal government's work to assess air quality for 
adverse health effects and, in conjunction with EC, IC, NRCan and the provinces, 
to formulate air quality strategies to lessen the effect of air pollution such as acid 
emissions, particulates, hazardous substances and tropospheric ozone (smog). HC, 
in partnership with the province of Prince Edward Island, is conducting research on 
the effects of indoor pathogens on the health of infants and children. 


Environmental factors can adversely affect human health, and improved scientific 


studies provide clearer evidence of the role that environmental factors play. Federal 
S&T has contributed to international understanding of environmental health risks 
and to identifying particular threats to Canadians. 

Population health research is improving our understanding of the broad deter- 
minants of health and well-being. Health Canada is supporting research designed 
to enhance the health of Canadians. For example, Health Canada’s Senior's 
Independence Research Program has been geared to developing knowledge to pro- 


mote health and maintain independence among older Canadians. Funded research 


these emissions into the workplace are being 
looked at by a government-industry-labour 
research consortium called the Diesel Emissions 
Evaluation Program (DEEP), established in 1996-97 
with the help of NRCan. 


Protecting and Enhancing the Health of Canadians 


m The HC risk determination framework for assessing and managing w The Fraser Basin Health Program, a new initiative to identify and 
health risks is fundamental to the way business is conducted in assess environmental health issues in the Fraser Basin, is based on 
many programs. For example, the New Chemicals program is human health outcomes and a population health approach. HC, as 
designed specifically for assessing the toxicity of newly manufac- program leader, has signed a partnership agreement with the B.C. 
tured or imported chemicals before they are introduced to the Ministry of Health, and has joined the Fraser Basin Council, a 
Canadian market. Other programs focus on priority substances, unique multigovernment/First Nations body that oversees and pro- 
hazardous chemicals and drinking water. vides strategic guidance on all aspects of sustainable development 
m The Health Services Research Fund supports research to ensure in the Basin. 


effective and efficient health services. This research is critical as 
Canada moves from a hospital-based health-care model to one 
focused on community care and prevention. 


programs have addressed such areas as social, economic, environmental and behav- 
ioural determinants of health in later life, evaluated innovative models of care and 
service to maintain health or minimize dependency, and contributed to increasing 
the knowledge of significant age-related disease conditions. Another example of 
Health Canada’s effort to enhance Canadians’ health is the department's work with 
Human Resources Development Canada on the National Children’s Agenda. 
Research in support of this initiative has focused on factors affecting different devel- 
opmental stages for children, youth and their families. 

The Medical Research Council's investment in Canadian health research sets the 


eh eee to measure ozon 

in the upper and middle atmosphere. Results from 
these experiments provided the first verification 
that ozone depletion leads to increased ground- 
level UV flux. 


foundation for considerable R&D work. Universities and hospitals depend on MRC 
to help them find and retain the best research staff in the world. Volunteer agencies 
start with MRC-supported fundamental discoveries and then build research to 
counter specific diseases. Industry depends on the academic research base to help 


build and evaluate new therapeutics and technologies. 


Protection and Enhancement of the Environment 

Canadians now worry that much of the progress they have made through hard 
work in this century will be lost in the next through environmental deterioration or 
disaster. Federal S&T is directed at these concerns. For example, a high priority for 
Canadians and for the federal government is understanding and dealing with climate 
change — a global problem requiring a global effort to solve. Canada is active inter- 
nationally in the Ocean Drilling Program, the Inter-American Institute for Global 
Change Research, the Intergovernmental Oceanographic Commission and many 
other efforts designed to better understand the causes and effects of, and solutions 
to, global climate change. 


Federal S&T Protects and Enhances the Environment 


m The Northern Contaminants Program involved four federal depart- 
ments (DIAND, EC, HC and NRCan) over six years doing research on 
atmospheric transport, wildlife ambient environment, and human and analytical techniques, airborne remote sensing technologies, 
health and risk assessment for traditional foods, fish and marine and on-site countermeasures for spills. 
mammals. DIAND coordinated the program and emphasized com- m The Metals in the Environment program, a cooperative effort of — 


m R&D at DFO and EC is directed at understanding oil and chemical 
spill behaviour and effects better, as well as developing sampling 


munications and education, international control actions and 
Aboriginal partnerships. The two territorial governments and five 
northern Aboriginal organizations were also partners. As a result, 
Canada has accelerated its domestic response to persistent toxic 
substances and has taken an active leadership role in getting the 
issue of long-range transport of persistent toxic substances onto 
the international agenda. 

Scientists from the Defence Research Establishment in Valcartier, in 
partnership with NRC's Biotechnology Research Institute, developed 
a bacterial substance that can be used to clean up soils contami- 
nated by energetic materials such as explosives and propellants. 


AAFC, DFO, EC, HC and NRCan, has provided input to several national 
and international initiatives to define natural levels of metals in the 
environment, to control industrial sources of metals, and to provide 
appropriate policy responses on metals, including potentially 
dangerous metals such as mercury. 

NRC has created the Institute for Chemical Process and Environmental 
Technology, which is fully dedicated to helping manufacturing 
clients develop cleaner products and processes so they can 
their environmental stewardship responsibilities. 


Public concern with climate and climate change is a major driver of the federal 
government's scientific effort, conducted in partnership with universities, other gov- 
ernments and companies around the world. R&D in support of this issue is directed 
primarily at understanding the climate system by investigating key processes, devel- 
oping models of the climate system to integrate knowledge and predict future climates, 
and assessing the current state of the climate, its variability and extreme events. 

In addition, knowledge is required to determine the potential and measurable 
impacts of climate change on ecosystems and human health. Federal S&T activities 
are important in this field because of their global scope and impact. Canadian gov- 
ernment R&D has produced widely accepted equilibrium climate-change scenarios, 
which have been used nationally and internationally in climate diagnostics and 
impact studies and have influenced change assessments by the Intergovernmental 
Panel on Climate Change. 

In 1997, Environment Canada published the final results from the six-year 
Mackenzie Basin Impact Study (MBIS), which produced an integrated regional 
assessment of climate change scenarios for the entire Mackenzie River Basin water- 
shed. The Study was the first of its kind in the world, directed by a working committee 
comprising representatives from Aboriginal organizations, industry and various 
government departments. The MBIS produced findings demonstrating the negative 
regional effects of climate warming and presented adaptation scenarios. NRCan’s 
Climate Change Program contributes to improving climate models and to under- 
standing the climate system and greenhouse gas cycles. Results from the federal 
science effort on climate change will contribute to the Canada Country Study — a 
national look at the potential effects of climate change. 

Developing more energy efficient technologies, including reducing greenhouse 
gas emissions, has been an ongoing focus of federal S&T investments. Working 
towards this goal, NRCan has developed the first combustion facility in North America 
to incorporate processes to separate and capture carbon dioxide (CO,) and other 
pollutants. If successful, the technology could have a monumental impact on power 
production from fossil fuels by eliminating emissions. NRCan is spearheading the 
first consortium for this facility that will look at coal combustion. The research will 
focus on developing novel processes for the enhanced separation and capture of 
CO, and other pollutants from coal combustion, and examine the most economical 
ways to dispose of CO,, including selling or storing it. Consortium members 
include the Canadian Electricity Association, TransAlta Utilities Corporation, Sask 
Power, Canadian Liquid Air, the Alberta Chamber of Resources, Alberta Energy and 


Environment Canada. 


established partnerships with universities, DFO 
and private sector consultants to research the 
effects of pollutants on the aquatic-based eco- 
system and to define the health of the basin’s 
ecosystem. The program continues to result in 
knowledge and tools necessary for managing the 
Fraser Basin to sustain its aquatic ecosystem and 
the fish and wildlife resources supported by It. 


NRCan is developing sustainable forest manage- 


ment techniques, in partnership with local forest 
companies, that are tailored to forest species and 
ecosystems across Canada. For example, NRCan 
recently transferred the results of research into 
alternatives to clear cutting in high-elevation 
forests in British Columbia to provincial and 
industry clients. 
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To protect and enhance the marine environment, DFO has consolidated its climate 
research activities under the Oceans Climate Program (OCP). Through the OCP, the 
department is contributing to several international research programs such as the 
World Ocean Circulation Experiment, the Joint Global Ocean Flux Study, the Climate 
Variability Study and the Arctic Circulation System Study. The studies will yield more 
reliable information on the role of the oceans in global climate change than is cur- 
rently available and will allow for more accurate predictions for policy development. 

NRCan is developing models to determine the net contribution of Canada’s 


forests to the global carbon cycle and to predict potential effects of forest-management 


options. NRCan presented the results of Canada’s Carbon Budget Model to the 
international community for peer review. This work was cited in the Intergovernmental 
Panel on Climate Change’s Second Assessment Report. Researchers completed models 
for measuring forest ecosystem dynamics and land-use changes to support the 


assessment of potential mitigative and response measures. 


Safety and Security of Individuals, Communities and the Nation 

Beyond concerns about health and the environment, Canadians’ quality of life, 
depends to a significant degree on the federal government's efforts to understand 
and manage risks. 

Weather forecasts and warnings are a vital service for all Canadians. The safe 
operation of transportation systems, for example, is highly dependent on these 
forecasts. The high quality of Canada’s weather forecasts is the direct result of 
Environment Canada’s R&D. The department has begun installing a new Canada- 
wide Doppler Radar network to enhance the accuracy and scope of its forecasts. In 
addition, EC has initiated work on the Canadian Lightning Detection Network in 
an effort to provide warning information that can reduce the loss (valued at $14 bil- 
lion annually) of forests to fire. 

Canada has gained international recognition as a leader in the development of 

models and information systems for managing forest fires, which pose serious risks 
to remote communities and consume almost as much wood each year in Canada as 


is harvested. 
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year's 100 most technologically sie pee: 
and processes. 

Images from the CSA's RADARSAT satellite 
play an important role in disaster management 
and mitigation, as shown in the Red River flood of 
1997. During the flood, CSA was able to quickly 
and effectively plan, acquire and deliver (through 
RADARSAT International) RADARSAT images. The 
Government of Manitoba and DND used the images 
to support tactical decisions made during the 
flood. As well, the images will prove valuable in 
post-flood analysis and in the development of new 
mitigating measures. 


NRCan has developed the Canadian Active Control System to provide an enhanced 
Global Positioning System for the Canadian landmass. The precision location system, 
accurate to one metre in real time and less than three centimetres after data process- 
ing, supports geodetic surveying, mapping, precise geospatial referencing, navigation 
and recreational or wilderness use. 

To improve navigational accuracy in Canadian waters and to minimize risks of 
maritime accidents, the Canadian Hydrographic Service (CHS) has played a lead 
role in developing internationally approved standards for producing electronic 
charts, and provides these charts for Canada’s navigable waters. The CHS developed 
an electronic chart updating service in partnership with Nautical Data International, 
an industrial partner. 

Protecting Canada’s sovereignty is the goal of the Department of National Defence, 
and the Canadian Forces requires technical systems to fight alongside the best, against 
the best. To ensure that the capability to support and develop this technical compe- 
tence is in place, DND invests approximately 2% of its budget in R&D each year. 


Using S&T to Improve the Social Well-being of Canadians 

The federal government provides vital support to research into the social sciences, 
which strengthens Canada’s social fabric. Through its Joint Initiatives Program, 
the Social Sciences and Humanities Research Council has concluded more than 
12 agreements with partners from the public and private sectors to fund collabora- 
tive research to enhance decision making in key socio-economic areas. These initia- 
tives, representing an investment of $30 million, have generated critical knowledge 
on issues such as the management of technological change, Canada’s science culture, 
the impact of immigration on Canadian cities, family violence, and health promo- 
tion. Social science research is also key to understanding the needs and structure 
of Canada’s innovation system. To this end, NRC, NSERC and SSHRC are currently 
working on a joint initiative to create a network of researchers focused on regional 
innovation and knowledge-based growth. 


all Caan fire management agencies, is now 
available nationally and globally on the World 
Wide Web and has been included as a component 
of the G-7 Global Emergency Management 
Information Network. 


easily maintained. 


A newly implemented meteorological information 
tool, the Global Environmental Multiscale (GEM), 
has become a cornerstone of EC’s environmental 
prediction capability. GEM is capable of providing 
weather forecasts for any geographical area on 
the globe. 


Cece! thereby i increasing the ikeltrogt of ' 
success. Passport's designers from the Defense | 
Research Establishment in Valcartier, ATS Aéro- 
spatiale and the Centre de recherche informatique 

de Montréal won the 1996 OCTAS innovation trophy 
from the Fédération de l'informatique du Québec. 
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3.1.3 Advancement of Knowledge 


... to create in Canada world centres of excellence in scientific discovery; 
to build a broad base of scientific enquiry; to foster Canadian participation 
in all major fields of science and technology; and to ensure that new 
knowledge can be acquired and disseminated widely, from Canadian 
sources and from around the world. 


Science and Technology for the New Century: A Federal Strategy, March 1996 


Canada makes a significant contribution to the world’s knowledge stock. Canadian 
universities have developed world-class research and teaching activities, and the private 
sector has dramatically expanded R&D activities to provide the basis for new products, 
processes and services. The federal government's research laboratories are maintain- 


ing their long-standing reputation for producing scientific and technological break- 


throughs that have had significant economic and social returns. There is general 
Newfoundland! the Nieivoundlard Benaitment of 


Fisheries, Food and Agriculture, Fisheries Products 
International and NSERC, DFO is contributing sup- 
port to three chairs in Fisheries Conservation at 
Memorial. DFO also contributes to a chair in Oceans 
Mapping at the University of New Brunswick in 
partnership with ocean industry interests. 


agreement that the federal government has a number of roles to play in advancing 

knowledge in Canada: 

a funding university research 

m enhancing the flow of knowledge throughout society 

= promoting excellence and relevance 

= generating new scientific and technological knowledge in support of regulation, 
policy making, and economic and social objectives 

m developing a science and innovation culture in Canada. 


The Flow of Knowledge in the Environmental Sector 


m NRCan, in co-operation with EC and IC, has launched Canada’s” 


Clean Combustion Network on the Internet. The site allows developers, 


manufacturers, regulators and users of stationary combustion 
services and equipment to exchange information quickly and 
cost-effectively. 

m The EC Atmospheric Environment Program (AEP) provides weather, 
ozone and UVB information, forecasts and warnings to Canadians 
every day. Services include the 1-900 telephone services and sponsored 
recordings on free, taped Weather Lines across Canada. Industrial 
services include custom-designed media services to newspapers 
and specialized weather services to Radio Canada and the CBC. 

m EC's Atmospheric Environment Service operates the World Ozone 
and UV Data Centre to collect data from networks around the 


world. The data are then published tv the World Meceesinaes 
Organization. EC also operates the National Atmospheric Chemistry 
Database (NATChem). NATChem is now being expanded to include — 
data on particle and related trace gases for North America and 
Europe and has established a Web site (http://airquality.tor.ec.gc.ca/ 
natchem/particles). 

EC’s National Hydrology Research Institute has published a set of 
state-of-science texts to be distributed internationally that summarize 
the state of scientific knowledge and identify research needs on 
themes such as northern hydrology, remote-sensing applications 

in environmental science, and water-quality modelling. 


The federal Granting Councils, MRC, NSERC and SSHRC, are a key part of 
Canada’s S&T Strategy. For example, MRC's programs to support basic research are 
the foundation upon which Canada’s capacity for future innovations in health 
sciences, and their practical applications, rest. MRC provides about $230 million 
in direct research funding each year across all health disciplines and the continuum 
of health research. In the 16 universities in Canada with faculties of medicine, 
health sciences research, much of which is sponsored by MRC, accounts for more 
than 50% of all R&D expenditures. 


Funding University Research 

The federal government remains the major supporter of scientific research in 
Canadian universities. Canada has earned a reputation for its excellent university 
research and researchers. However, in recent years, this research effort has been 
hampered by aging equipment and infrastructure. This not only affects the ability 
to carry out state-of-the-art research, but also the ability to attract and retain highly 
qualified people. In response to this need, the Government established the Canada 
Foundation for Innovation, which will provide significant financial support for the 
modernization of research infrastructure at Canadian post-secondary educational 
institutions, research hospitals and associated not-for-profit institutions in the areas 
of science, health, engineering and the environment. The federal government has 
provided an up-front investment of $800 million. This principal and the accrued 
interest will allow the Foundation to provide, on average, about $180 million 
annually for research infrastructure over the next five years. Partnerships with other 
organizations will give the Foundation the potential to inject up to $2 billion into 
renewing laboratories. 

A second, broad-based effort is the Networks of Centres of Excellence, aimed at 
building a “virtual critical mass” of research expertise in key fields. The Networks 
link researchers across the country working in fields as diverse as robotics, genetic 
diseases, and pulp and paper. Having clearly demonstrated the advantages of collab- 
oration, the program was made permanent in 1997 and was renewed with a com- 


mitment of $47 million annually funded through existing sources and reallocations. 


Enhancing the Flow of Knowledge Throughout Canadian Society 

In addition to creating new knowledge, much federal science and technology 
work is aimed at sharing knowledge. It is through these knowledge flows that 
the innovation system can adapt and respond to the challenges of the global, 
knowledge-based economy. 


Canadian industry benefits by hiring students with 
hands-on experience. A six-month decrease in 
the learning curve of network graduates in glob- 
ally competitive areas such as microelectronics 
and telecommunications is estimated to produce 
annual savings of more than $3 million for their 
employers. As well, 36 spin-off companies have 
been created to date. 


rough its Institute for Marine 
Biosciences, has led a multi-institute initiative to 
form the Canadian Bioinformatics Resourceto 
serve the needs of NRC's genomics activities, and 
eventually the public, through CISTI. 

NRCan is establishing a federal-provincial 
technology initiative, the Canadian Geospatial 
Data Infrastructure (CGDI), to develop a common 
national framework for computerized geographic 
information and policies promoting access and 
use. NRCan and the Inter-Agency Committee on 
Geomatics are working with the Canadian General 
Standards Board to develop international geomat- 
ics standards within CGDI. 
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Phase II of the Canadian Network for the Advancement of Research, Industry 
and Education (CANARIE II) will establish a national high-speed telecommunications 
network (CA*NET II), help develop innovative networking technology and applica- 
tions, and expand the understanding and use of the information highway. CANARIE II 
marks the first significant upgrade of Internet services in the world, and could mean 
that Canadian scientists and industries, who are already at the forefront of telecom- 
munications technology advances, could open up a lead on the competition. 

In recent years, there has been a significant increase in the federal government's 
role as a provider of, and facilitator of access to, strategic business and scientific 
information. Industry Canada’s Strategis is Canada’s largest business Web site and 
provides direct access to technology information and opportunities, such as 
dISTCovery, a database of more than 35 000 licensable technologies from Canada 
and around the world; Canadian Technology Gateway, which lists Canadian S&T 
activities and capabilities; and Trans-Forum, a technology transfer tool for universities 
and colleges. Strategis also provides links to the home pages of other federal, provin- 
cial and private agencies involved in technological innovation support. 

Canada’s expertise in statistical data collection and analysis is well-respected 
around the world. However, Canadian researchers have difficulty accessing the raw 
data at reasonable cost. The Government established the Data Liberation Initiative 
(DLI) to provide academic institutions with affordable access to Statistics Canada 
data files and databases for teaching and research. DLI is a cooperative effort among 
the Humanities and Social Science Federation of Canada, the Canadian Association 
of Research Libraries, the Canadian Association of Public Data Users, the Canadian 
Association of Small University Libraries, Statistics Canada, SSHRC and other 


government organizations. 


Promoting Excellence and Relevance 

The S&T Strategy noted the need to continue the federal government's tradition 
of scientific excellence, and to couple this excellence with relevance to national 
needs. Federal scientists maintain this excellence through discussion and publication 
of their results, subjecting their findings to the judgement of their peers. Relevance 
is being enhanced in many science-based departments and agencies through the 
creation (or restructuring) of scientific advisory bodies, made up of key clients and 
stakeholders for that research area. 

Excellence in S&T requires excellent people. The federal government is undertaking 
initiatives to attract outside researchers to federal laboratories and to give federal 


researchers access to industrial laboratories. 
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~The NRC Virtual Lib nched 


provides NRC researchers with desktop access t 
CISTI's collection and services. Products are being 
developed to extend similar services to researchers 
outside NRC. 

CISTI also develops and manages information 
networks on the Web, such as InfoBiotech Canada, 
which provides enhanced access to information 
on biotechnology in Canada and around the world, 
and the Canadian Technology Network (CTN), 
which links Canadian companies to sources of 
technological expertise. In 1996-97, CTN reached 
600 nodes and affiliate members. 


recognized in 1997 for this achievement with 
special Academy Award for the two principal 
researchers involved, Nestor Burtnyk and 
Marceli Wein. 


Many science-based departments and agencies are active in NSERC's Visiting 
Fellowships in Canadian Government Laboratories program. This program gives 
young scientists and engineers the chance to work with research groups or leaders 
in Canadian government laboratories and research institutions. In support of the 
federal Youth Employment Strategy, a number of science departments (AAFC, DFO, 
EC, HC, NRC and NRCan) have launched internship programs to help young 
scientists gain necessary technical expertise and practical experience, and to benefit 
from an expert mentor. 

The Canadian Climate Research Network (CRN) began in 1994 as a mechanism 
for the federal government to engage the energy, ideas and talents of university and 
private sector researchers to provide the critical scientific knowledge required for 
policymaking related to climate change and climate variability. CRN comprises a 
network of Collaborative Research Groups that are linked through an electronic 
network, interchange of personnel, workshops and similar activities. The Network 
signed agreements in 1996-97 involving nine major projects carried out by more 
than 32 investigators plus their staff and students at 18 Canadian universities, three 
government laboratories, the EC supercomputing facilities and one non-governmental 
organization, for a total value of $2.6 million. The University of Victoria's Centre for 
Earth and Ocean Research administers CRN for Environment Canada. 

The social sciences also contribute to the advancement of knowledge about 
science and technology. SSHRC invests approximately $14 million per year in 
research on the determinants of economic development, science and technology 


and related issues. 


Generating New Scientific and Technological Knowledge in Support 
of Regulation, Policy Making, and Economic and Social Objectives 
Performing research to benefit the public remains a key activity for many depart- 
ments and agencies. Government laboratories often have large-scale or otherwise 
difficult to obtain equipment or facilities that support research across both industry 
and the academic community. As well, needed research in areas such as environ- 
mental protection and health and safety requires government involvement. 
Considerable research done for the public good is conducted to support the 
mandate and regulatory-related activities of the Department of Fisheries and Oceans, 


Environment Canada, Health Canada, Natural Resources Canada, Transport Canada, 


~ ments coordinated by CSA. Scientists from NRCan 


were involved in an experiment to grow the perfect 
crystal. During the experiment, which was monitored 
by Canadian astronaut Dr. Marc Garneau, an oxide 
material, bismuth germanate, was successfully 
float-zoned in microgravity for the first time. The 
space-grown crystals were much larger than those 
developed on Earth, and appeared to be of excep- 
tional quality. The knowledge gained through this 
work may ultimately lead to computers that process 
information faster, cellular phones that have clearer 
sound and CD-ROMs that hold more information. 


achieve greater economic self-reliance, lower 
energy costs, and acquire new technology skills 
for exploiting solar electricity. 
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and others, as well as provincial and municipal governments in Canada. Industry- 
related research at Agriculture and Agri-Food Canada and NRC exemplifies the role of 
federal laboratories in supporting sectoral development. Less obvious, but equally 
important, is research in areas such as space, which has fostered the development 
of a domestic space industry, and research at the Communications Research Centre, 


which underpins the telecommunications industry. 


Developing a Science and Innovation Culture in Canada 

Canada’s ability to prosper as a nation in the knowledge society depends on its 
people being able and disposed to innovate. At the broadest level, this means fostering 
an understanding of scientific and technological concepts in all Canadians and 
ensuring that they have the skills necessary to work in the 21st century (see section 4.2). 
Many federal departments and agencies, such as Industry Canada, have specific 
mandates for science promotion. Others, with line science and technology activities, 
are responsible for explaining them, and their significance to the everyday life of 
Canadians, to the public. 

World Wide Web sites are used by many science-based departments and agencies 
to communicate activities and educate Canadians (a listing is provided in the 
Annex). NRCan’s National Atlas Web site on SchoolNet is an interactive educational 
resource on Canadian geography. NRCan also runs the related Canadian 
Communities Atlas project. EC’s award-winning Green Lane site features searchable 
meta-data text. The department is currently developing new interactive pages for the 
site that will improve S&T information management, information entry, and public 
access. Action 21 focuses specifically on encouraging Canadians to innovate to create 
and sustain healthy environments in their communities. Stock Status Reports, avail- 
able on DFO’s Sealane site, provides the data that form the scientific basis for 
conserving living marine resources and managing Canada’s fisheries. 

Television is another useful medium for building Canadian science culture. In 
collaboration with the Discovery Channel, EC produced a series of vignettes titled 
Earth Tones, which aired on @discovery.ca from January to April 1997. The series pro- 
filed EC scientists, and gave viewers the chance to see how science is performed, and 
to understand the effects of scientific findings and the contribution of EC science to 
a cleaner and healthier environment. EC has added Earth Tones pages to Green Lane, 
and AAFC is co-funding a further four vignettes. Discussions are underway about 
producing for 1999 16 more vignettes on themes common to the four natural 
resource departments. The Great Lakes Health Effects Program recently worked with 


26 


for priority emissions reduction. The department 
has developed the Chimiotox index to measure the 
reductions in toxic releases. Fifty plants have 
already achieved an overall reduction of 95% in 
toxic liquid effluent and, by March 1997, an overall 
reduction of 83% in toxic effluent was recorded for 
the remaining 56. 


CIRO CL: Fas ia ti seamen 
C published a brochure titled Time After 
Time, documenting 80 years of scientific contri- 
butions benefiting Canadian society, including 
research on a vaccine against tuberculosis, the 
cobalt “bomb,” canola hybrids, 3-D vision and 

the Space Vision System. 


TV Ontario on a series of one-hour specials for a program called Great Lakes Alive, 
and has developed interactive kits to teach children about water, air and other sources 


of contaminants and how they relate to human health in the Great Lakes basin. 


3.2 Creating New Institutions and Mechanisms 
for Governance 


Other G-7 nations have well-established S&T governance infrastructures 
linking government, business, finance and academic institutions. Developing 
such an infrastructure is particularly important for a mid-sized country 
like Canada. 


Science and Technology for the New Century: A Federal Strategy, March 1996 


The Strategy identified the need to renew the federal S&T governance infrastructure 
and find more effective ways of ensuring that government S&T efforts complement 
one another. Further, the Strategy recognized the need for outside advice to help 
set priorities. The federal government's efforts to address these issues are discussed 
below under six major themes from the Strategy. 


3.2.1 Making Better Use of Scientific Advice 


The rapid pace of change in S&T, and the heightened importance of S&T as a 
driver of economic and social change, make it imperative for the federal government 
to be able to consult regularly and directly with the best-qualified advisors in the 
country. Improving access to this advice, and strengthening the federal government's 
ability to act on it, has been a priority. 


Advisory Council on Science and Technology 

At the highest level, the Government wanted advice from Canada’s leading inno- 
vators and strategic thinkers on future directions for Canada’s S&T investments. 
The Advisory Council on Science and Technology (ACST), which was announced 
in the S&T Strategy, provides advice to the Prime Minister. Chaired by the Minister 
of Industry, the Council comprises 11 eminent Canadians — six from industry and 
five from academia. The Council's mandate is “to review the nation’s performance 
in SQT, identify emerging issues and advise on a forward-looking agenda.” Members 
meet annually with the Cabinet Committee on the Economic Union to make 


recommendations. 


four elements that aré 
cooperation with provinces, science institutions, 
universities and educational sectors across 
Canada. One of these elements is the network of 
five Canadian Space Resource Centres, through 
which teachers, students and the general public 
have access to a range of information and 
resources about space, including curriculum 
resource materials created by the CSA. 
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Since its creation in July 1996, ACST has focused its work on three important 
issues: facing the human resource challenges as Canada moves to become a more 
knowledge-intensive society; improving the commercialization of Canadian research 
and development by the private sector, the academic community and government; 
and developing a more coherent and publicly accepted vision for the future of 


science and technology in Canada. 


Departmental Scientific Advisory Bodies 

To ensure the excellence and relevance of its S&T activities, the federal government 
sees a critical role for external advice from the scientific community and other stake- 
holders. This advice will help focus S&T activities to best contribute to the delivery 
of departmental missions and, through these missions, to overall national needs. 
Most federal organizations with a role in S&T have now established independent, 
external scientific advisory bodies, including AAFC’s Research Branch Advisory 
Committee, the Defence Research and Development Advisory Council, DFO’s Science 
Advisory Council, EC's Research and Development Advisory Board, HC’s Science 
Advisory Board and NRCan’s Minister's Advisory Council on Science and Technology. 

The responsibilities of these bodies include making recommendations on depart- 
mental strategic directions in the areas of science and technology; assisting the orga- 
nization in ensuring its science goals are consistent with overall priorities; reviewing 
and advising on S&T programs and activities; and focusing on emerging issues to 
ensure that each organization's S&T activities anticipate future developments and 
protect society. 


3.2.2 Decision Making and Management 


The government has concluded that it should strike a balance. Achieving 
greater coherence while preserving flexibility, responsiveness and ministerial 
accountability requires a more rigorous collective review of priorities and 
greater coordination of activities. 


Science and Technology for the New Century: A Federal Strategy, March 1996 


A Coherent Approach to Setting Future Directions in S&T 

Canada’s parliamentary system assigns ministers the responsibility and authority 
to manage their resources, including their S&T activities, to deliver on their man- 
dated commitments to Canada and Canadians. The S&T Strategy reaffirms that 
accountability, but calls for improved mechanisms to better ensure that the federal 
government's overall priorities are reflected in its S&T activities. In this regard, 
Cabinet's role in S&T priority setting has been formalized. The Cabinet Committee 


on the Economic Union will review the Government's progress and priorities in 
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cooperation of other federal agencies, northern 
governments and northern residents. Through 
implementation of the Strategy, the scientific 
resources and expertise of the federal government 
will be used effectively to help achieve sustainable 
development for the North and contribute to 
national and international goals. 


science and technology annually. The interdepartmental process leading up to the 
issuing of the annual report on science and technology, and the review of the report 
by the Cabinet Committee, creates a much greater cross-government awareness of, 
and ability to identify, shared S&T goals, needs and priorities than ever before. 

This further enhances the coordination of efforts at the highest level. 


Horizontal Coordination and Integration 

The ADM Committee on Science and Technology, composed of assistant deputy 
ministers from science-based departments and agencies, works to coordinate government- 
wide approaches to managing SQT and to ensure that departmental initiatives and 
priorities are shared across the federal science and technology community. 

Government-wide, the ADM Committee, contributing to the Cabinet Committee's 
review of federal S&T, provides the high level integration of federal S&T called for by 
both the federal S&T Strategy and the Auditor General. 

At the departmental level, EC and NRCan have developed Science and 
Technology Management Frameworks to give managers of science-based activities 
principles, guidelines, policies and tools to manage science and technology. The 
Frameworks are intended to foster new initiatives that improve the planning, coor- 
dination, monitoring and reporting of science and technology within the respective 
departments, improve the sharing of information across each department, maximize 
the return on science and technology investment to the taxpayer, and ensure that 


the investment addresses government priorities. 


3.2.3 Performance Measures and Indicators 


Parliament and the Canadian public are demanding that the federal government 
be more open, accountable and transparent in carrying out its activities, including 
science and technology. There are clear calls to measure the effects and results of 
federal spending. This is a challenging task in the S&T area, as often results are long 
term and effects indirect. However, the federal government has made significant 
progress. 

Individual departments and agencies are subject to accountability mechanisms 
that include a spring Report on Plans and Priorities and a fall Departmental Performance 
Report. This system lays out how departments and agencies intend to carry out their 
mandates as well as how previous commitments have been met. In practice, for 
departments and agencies whose core business is science (e.g. DFO, EC, HC, NRC, 
NRCan and the Granting Councils), these reports form the primary accountability 


mechanism to Parliament on science and technology. 


Climate Change and Variability, Coastal Zone 
Management, Ecosystem Effects of UVB Radiation, 
Regionalization (Atlantic Pilot), Value of Natural 
Capital, Endocrine Modifying Substances, Internet, 
Nutrients, and State of the Environment Reporting. 
The main strength of the MOU has proved to 
be its ability to bring departments together to 
address ongoing and emerging horizontal issues. 
Bridges have been built to other departments, 
including Health Canada and Statistics Canada. 
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Many departments and agencies are in the process of developing their own 
performance measurement regimes. The Industry Portfolio has adopted an ST 
performance framework to help managers describe, manage and report on the 
performance of S&T programs and organizations. NRCan conducted two impact 
studies in 1996-97: one reviewed selected projects in the Mineral Technology 
Branch; the other focused on the effect on industry of selected activities of the 


Canada Centre for Remote Sensing. 


3.2.4 Science and Technology Information System 


S&T decision making and performance measurement require a good information 
base. The shift to a knowledge society has dramatically increased the complexity of 
this information base. The federal government is developing a new S&T information 
system that will be better able to measure Canada’s progress toward becoming more 
innovative and internationally competitive. The objective of the system is to produce 
a useful set of indicators within a conceptual framework that gives a comprehensive 
view of the state of S&T in Canada. 

Working with Industry Canada and a network of consultants, Statistics Canada 
is developing statistical measurements for five key areas: innovation systems, innova- 
tion, government SAT activities, industry, and human resources, including employ- 
ment and higher education. The agency has also improved existing measurements 
of S&T activity and begun to develop new measurements. 

When the project is completed in 1998-99, it will have gathered enough infor- 
mation to provide a more complete description of the Canadian innovation system 
and input into assessing the federal government's role in that system. New indicators 
will also be available to provide a fuller, more accurate picture of S&T activity in 
Canada than previously possible. 


3.2.5 Scientific Human Resources in the Federal Government 


The federal government recognizes that the competencies and motivation of its 
scientific and technical workforce are essential to its ability to deliver a high quality 
S&T program. Treasury Board Secretariat is working with science-based departments 
and agencies to resolve these issues by developing a strategy that emphasizes consul- 
tation and uses innovative and tailored approaches. 

As a first step, the Government published Science and Technology for the New 
Century: A Framework for the Human Resources Management of the Federal Science and 
Technology Community in March 1996. This document identified the human resource 
ingredients necessary to accomplish the goals of the S&T Strategy and established a 
leadership and management structure to accomplish these goals. The report led to 
consultations that identified and validated more than 140 recommendations to 


address human resource concerns. 
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These recommendations have been integrated into a blueprint for human resource 
management that identifies priorities, deliverables, timing, resource limitations and 
accountabilities for a number of activities, projects and pilots. Three key concerns 
identified through the consultations are undergoing further scrutiny: 
= potential skills shortages and future recruitment needs for 

science-based departments 
= a management development program for science managers 
m issues and concerns affecting technologists who support federal science efforts. 

In addition, 10 pilot projects led by various science-based departments and 
agencies will address issues identified during the consultations. These projects 
will lead the way to providing increased flexibility and authority in some areas of 
human resource management, as well as improving access to career opportunities 
and information flows to scientists. 

To support these activities, the S&T HR Web site (www.tbs-sct.gc.ca/tb/hr/scitech) 
has been designed as a virtual forum to communicate with the federal SAT commu- 
nity at large, to discuss and exchange information and to post proposals for solving 
human resource problems. 


3.2.6 Cooperation and Coordination 


The S&T Strategy and recent reports by the Auditor General emphasize the need 
to ensure that departmental activities are coordinated to achieve government priorities. 
While the Cabinet Committee on the Economic Union and the ADM Committee 
on Science and Technology carry out this objective across government, a variety of 
approaches have been developed to carry it out at program levels. In many cases this 
cooperation and coordination goes beyond the federal government and involves 
provincial governments and those of other nations. 

The Western SQT Memorandum of Understanding (MOU) is an innovative 
approach to joint planning and policy formulation and the delivery of programs 
and services by government. The MOU represents an effort to move beyond shared 
funding of projects to a strategic effort to coordinate complementary strengths and 
better serve the needs of Canadians across the region. This agreement, among the 
four Western provinces, Western Economic Diversification, Industry Canada and 
NRC, calls for joint planning and collaboration on S&T to address the economic 
and social development needs of the region. 

Partnerships with provincial and local bodies are a key tool in Health Canada’s 
surveillance of diseases including cancer and acute coronary syndrome. The Sentinel 
Health Unit Surveillance System is a network of nine public health units funded to 
carry out surveillance of particular diseases. In the past, they have collected data on 


hepatitis, asthma, invasive bacterial disease and pertussis. 


process ensures that the energy R&D community 
addresses jointly a number of common horizontal 
issues in the fields of energy efficiency, renewable 
resources, fossil fuels, energy and climate change, 
and transportation. 
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International cooperation and collaboration in SAT is also critical to the long- 
term strength of Canada’s S&T effort. To remain at the leading edge in key research 
areas, to formulate policy and regulations based on the most up-to-date informa- 
tion available, and to contribute its fair share to the global stock of knowledge, 
Canada has to maintain strong links to the international S&T community. Canada 
has a proud history of involvement in international S&T activities. Canada’s reliance 
on scientific discoveries and technological developments from around the globe pushes 
us to work with the best and involve ourselves in large international endeavours 
ranging from the International Geophysical Year to the International Space Station. 

While most international cooperation takes place between individual researchers 
and their peers around the world, there are increasing needs for larger investments in 
more structured collaborative efforts. 

In particular, participation in international S&T provides access to a much larger 
S&T base than is available in Canada. This is particularly true of large multilateral 
programs in which no one country can, or should, bear the brunt of the research 
effort or costs. Exploring space and the oceans, researching the arctic environment, 
and unravelling and mapping the human genome are all areas demanding interna- 
tional cooperation of which Canadians should be a part. 

Bilateral collaboration is also important; Canada’s largest single partner is the 
United States. Canada also has formal agreements with a very few countries such 
as Germany and Japan to facilitate cooperation with these important sources of 
research and technology. Canada also signed an important access agreement with 
the European Union in 1996. ; 

The federal government is currently developing an International Science and 
Technology Framework to facilitate the coordination of federal investment in, and 
activities related to, international S&T. The framework is expected to address a variety 
of issues affecting more than one department or sector. These include framework 
policies such as are discussed by the OECD and the involvement of the federal 
government in supporting or promoting industrial R@D cooperation as it did in 
the Japanese-led Intelligent Manufacturing Systems project. 

The federal government relies extensively on interdisciplinary and international 
S&T partnerships and cooperation such as was developed under the Boreal 
Ecosystem-Atmosphere Study (BOREAS). This is a large-scale interdisciplinary field 
experiment, sponsored jointly by the U.S. and Canada with involvement of Britain, 
France and others. The goal of the study is to obtain an improved understanding of 
the exchanges of radiative energy, heat, water, carbon dioxide and trace gases between 
the boreal forest and the lower atmosphere. The work helps clarify the role played 
in global change by the boreal forest. A Canadian coordinating committee, which 
includes representatives from AAFC, EC, NRC, NRCan (lead department) and 
NSERC, oversees Canadian involvement. 
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to SNO. The collaboration among governments, 
universities and the private sector makes this a 
world-class project, at fraction of the cost that 
would be required anywhere else in the world. 


The Department of National Defence obtains significant information from 
Canada’s allies through various agreements. The most notable of these are the new 
NATO Research and Technology Organization, and the Technical Cooperation Panel, 
an international cooperative R&D agreement between Australia, New Zealand, 
Canada, the U.S. and Britain. Participation in these international endeavours provides 
Canadian researchers with access to a much larger science and technology base than 
is available at home, and keeps DND and its S&T partners at the leading edge of 
worldwide technological developments. 
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4. Canada in the 
Knowledge Era 


Canada is poised for success in the knowledge society — it has control over its 
finances, a solid resource base, strong technological capabilities, good access to 
capital, a highly trained workforce, and excellent access to world markets. Canada’s 
social and economic transition will be built on existing strengths, while, at the same 
time, maximizing the capacity to create and use new knowledge for social and 
economic gain. 

This report outlines the federal government's progress in implementing the S&T 
Strategy. It highlights how federal S&T investments are contributing to a strengthened 
innovation system and a better quality of life for Canadians. Canada’s S&T Strategy 
was designed to move the country forward and advance departmental transitions to 
a knowledge-based way of business and raison d’étre. The result has been a more 
focused federal S&T effort that better positions the federal government to provide 
leadership in adapting to the knowledge society. 

The Government outlined its priorities in the Speech from the Throne. Investing 
in knowledge and creativity and developing the workforce for the 21st century are 
key aspects of the efforts to build a stronger Canada. These objectives will also 
shape the federal S&T effort in coming years. 

This first annual report on federal S&T looks at the initial stages of redirecting 
federal investments in response to the S&T Strategy and Program Review. This 
review of the federal S&T system has revealed two areas to which the Government 
will pay particular attention: innovation and people. Both challenges and opportu- 
nities exist for the future in these areas. As the Minister of Industry, John Manley, 
stated recently: 

In this emerging new economy more than ever people and innovation - 
are the keys to growth and wealth creation. The knowledge economy 

is transforming all industrial sectors from agriculture and natural 
resources, through manufacturing to retail and services. As we move into 
the new century, the new economy will affect the life and work of every 
person, every business, every community, every organization in Canada. 


John Manley, Minister of Industry 

Reply to the Speech from the Throne — 

A Vision for Canada in the 21st Century: 
A World-Leading Knowledge Economy 
September 29, 1997 
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4.1 Innovation — Reaping the Benefits of Good ideas 


Good ideas have always been the foundation for improvements in economic and 
social well-being. In a knowledge society, ensuring that there is a continuing supply 
of ideas and the means and will to put those ideas into practice, is even more 
important than ever, as change is far more rapid. Innovation is critical not only to 
economic success, but also to preserving the environment and renewing the social 
fabric. Innovation is about finding better ways of doing things and about addressing 
problems in entirely new ways. Canadians must work to make innovation a part of 
everything we do. 

Canada’s economy, and the world’s, is undergoing a fundamental change. With 
globalization of not only trade, but also much of the economy through investment 
and migration, and the increased role of information and knowledge as principal 
engines of long-term growth, Canada must work smarter — using innovative 
approaches to create new markets, keep costs down and add value to existing products. 

In developing its innovation agenda, the Government faces two challenges. 

The first is leading through innovation to carry out its activities and delivering its 
services to the optimum benefit of Canadians. The second is to create an environ- 
ment that encourages and rewards innovation by firms, academic institutions and 
individuals. Addressing the first challenge will help to reduce costs and overlap, 
improve efficiency and effectiveness, facilitate joint planning, provide “one-window” 
service delivery, and exploit complementary capabilities, among other things. 
Addressing the second will ensure that we have a strong economy and society on 
which to build a prosperous future. 

In looking to this future, four key, innovation-based challenges face Canadians 


and their governments: 


m making Canada the most connected nation in the world 
By ensuring that Canadians are connected to each other, to their institutions, to 
their governments, and to the world through a variety of means, including the 
information highway, we will build a stronger understanding of who we are, our 
place in the world, and the potential we have in the global marketplace. It is 
imperative that Canada be an outward-looking nation, a society eager for, and 
accepting of, knowledge from around the world. 


m encouraging innovation in addressing Canada’s challenges for the future 
The federal government is leading by example in this area by adopting innova- 
tive approaches to delivering on its mandates. Through its efforts to improve the 
information available to all Canadians, it is encouraging them to seek out the 
best, not necessarily the easiest, solution to the challenges they face. 


m turning knowledge into jobs, commercial products and services 


The federal government is focusing its S&T efforts in support of its jobs and 


growth objectives. It encourages, supports and performs research and technology 
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development to help create new products, processes and industries. At the same 
time, it is strengthening the S&T infrastructure and providing incentives for the 
creation of the partnerships and links that will build a strong national system of 
innovation. Federal research in support of policy, regulation and public protection 
also plays an important role in developing a supportive climate for commercial- 
ization and job creation in emerging technology areas. 


innovating to achieve national and international social, health and 
environmental goals 

Innovation is critical to all forms of human endeavour. Technological innovation 
offers useful responses to many of the challenges facing Canada in the future. 
Technological innovation can contribute to improved environmental quality and 
can enhance the quality of life for all Canadians. At the same time, social inno- 
vation — in the way we work, the way we manage people, and the way we live — 
will be necessary to meeting Canada’s goals for the future. To improve Canadians’ 
quality of life, we will require innovation in the types of research being pursued, 


and in the management of S&T-related issues. 


4.2 People — Investing in the Leading-edge Workforce 


of the 21st Century 


The role of people in the knowledge-based economy cannot be overstated: they 


are the creators, keepers and manipulators of knowledge. People are not just human 


capital. They are, most importantly, individuals who live and work together. This 


leads to two thrusts for policies directed towards people: investing in a leading-edge 


workforce for the 21st century, and ensuring that no Canadians are left behind as 
the country moves forward. To be effective, we must ensure that these thrusts are 
always closely linked. Focusing solely on the supply issue can overlook the social 


impacts of the transition to a knowledge society. 


However, in looking at human resource issues for the future, policymakers face a 


number of apparent contradictions, which are resulting in a gap between Canada's 

economic outlook, which is optimistic, and the perceptions of many Canadians of 

their future, which is pessimistic. Here are some examples of this: 

= Unemployment (especially youth unemployment) remains stubbornly high in 
Canada, but numerous companies are facing a shortage of skilled workers. 

= Jobs require ever higher educational requirements, but a significant number of 
people with high levels of education are underemployed 

= Canada’s per-capita investment in education is among the world’s highest, 
but the performance of its students in standardized math and science tests is 
only average. 

= While Canada is a leader in public education spending, the private sector's con- 


tribution to building the workforce for the future trails competitors significantly. 
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Addressing these contradictions is a key component of the Government's overall 
social and economic agenda. Devising the right solutions requires improved measur- 
ment of the impact of advanced training, skills development, social innovation, and 
other “people initiatives” in the knowledge society, leadership and investment from 
both governments and the private sector, and innovative approaches to policy formu- 
lation and human resource management. 

Ensuring that there is an adequate supply of knowledge workers is a multifaceted 
challenge, and each facet has its own policy challenges and needs. It is too simplistic 
just to say that there must be more students enrolled in SQT-related programs. 
Overall, the goal must be to ensure that Canada develops and maintains a rich pool 
of people who understand scientific and technological concepts and can apply them 
in innovative ways to meet the challenges of the 21st century. In this regard, some 


areas to be focused on include the following: 


= ensuring that our society values science, technology and innovation 
innovation must become a way of life, and a way of thinking for Canadians. 
To move forward on this issue, the federal government faces challenges such as 
developing improved measures of the impact of innovative activities (e.g. S&T 
indicators) in order to demonstrate their importance to Canadians; encouraging 
enhancements in the education system (through partnership with the provinces) 
to promote improved understanding of natural science and engineering concepts 
in general education, and social and business concepts in natural science and 
engineering programs; and communicating the role and outputs of government 
S&T to society. 


m encouraging people to be innovative in addressing their challenges 
and opportunities 
part of preparing people for a knowledge society is preparing them to try new 
approaches and ideas. While such an exploratory approach to problem solving 
must be introduced in the education system, it should also be carried over to life 
in general. The federal government should take a leadership role in this regard, 
showing a willingness to seek out innovative solutions to policy challenges such 
as sustainable development. 


= ensuring that our young people and today’s workers have the knowledge, 
inclination to innovate, and scientific and technological skills base to meet 
the demands of the knowledge society 
despite all the discussion in both policy circles and the popular press about the 
need for scientific literacy and skills for the information age, the number of people 
choosing natural science or engineering career paths is not increasing. Companies 
are unable to find suitably skilled workers to fill vacant positions. Priorities in 


this area include enhancing the “market value” of scientific careers to make them . 
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a more attractive choice; working with the provinces, universities and colleges, 
the high tech industry and other rapidly growing sectors to better forecast the 
number and types of jobs that will be available and to develop a plan for ensur- 
ing that people are appropriately educated to fill these positions; creating an 
environment that encourages and rewards people for upgrading their skills and 
employment-related technical understanding; and ensuring that systems will 
allow and encourage highly skilled immigration, and that the economic and 
social structure also provides this encouragement. 


m ensuring that our economy and society maintain rewards for innovation 
to encourage the best and brightest to live and work in Canada 
Canada needs to have “critical mass” in specific science and technology areas and 
needs to have facilities and equipment that support state-of-the-art research. In this 
regard, the federal government must look at the need to enhance support for 
basic science and S&T infrastructure and establish a regulatory/business/taxation 


climate that supports innovation in products, processes and management practices. 


= understanding the impacts that the transition to a knowledge society will 
have on individuals, communities and social structures 
the knowledge-based economy is creating new patterns of work and learning and 
new sets and structures of rewards. Across the world, there is growing polariza- 
tion of income. As well, more needs to be known about the causes of the persis- 
tent unemployment in many countries and in-several Canadian regions — how 
much of it is due to structural changes in the economy? Policies must ensure 


that all Canadians have an equal opportunity to benefit from the transition. 


The federal government has been very active recently in addressing the human 
resources management challenges of its own science and technology community 
(see section 3.2.5). This community is, in many ways, confronted by challenges 
similar to those faced by Canada’s broader scientific community. Issues such as the 
ability to attract and retain skilled personnel, an aging workforce, and changing 
reward structures are common to both. The Advisory Committee on Science and 
Technology (ACST) has taken on human resource issues as one of its priorities. 
The Council's interest stems from the difficulties that firms applying advanced 
technologies are having in finding and retaining qualified and skilled staff. ACST 
is looking at such things as how to improve the domestic supply of skilled people 


and ways to encourage skilled workers to come to, or stay in, Canada. 
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5. Conclusion 


Science and Technology for the New Century: A Federal Strategy reflects a wide spectrum 
of views on how federal science and technology should contribute to building a 
solid future for Canada. This report clearly demonstrates that the Strategy has been 
a positive force for change. The Strategy's goals have shaped the Government's 


directions on S&T, and its principles now define how departments are using S&T to 


deliver on their mandates. The federal S&T Strategy is, however, more than a document. 


It is a changing and evolving framework for ensuring that the federal government is 
able to use S&T effectively to meet the needs of Canada and Canadians. 

The two themes of innovation and people are further shaping the Strategy at this 
time, and this influence will continue for the foreseeable future. As Canada moves 
into the new century, the implementation of the original strategy will continue, and 
new issues will likely emerge. The federal government's S&T effort will evolve to 
meet these new challenges and continue to occupy a central place in building a 
stronger Canada. 
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Annex 


For more information on the S&T Strategy, departmental activities and performance 
reports, and government policy directions affecting science and technology, consult 
the following sources: 


Science and Technology for the New Century, A Federal Strategy 
Government of Canada 

Minister of Supply and Services Canada, 1996 

Cat. No. C2-290/1996 

ISBN 0-662-62066-6 


Science and Technology Data, 1997 
Industry and Science Policy Sector 
Industry Canada 


Federal Scientific Activities 
Statistics Canada 

Catalogue 88-204-XPB, 1997 
ISSN 0824-0310 


Departmental performance reports — 
available at http://www.tbs-sct.gc.ca/tb/irpp/irppe.html#DPR9697 


Industry Portfolio S&T Progress Report (consultation draft) 
Government of Canada 


National Research Council 


Speech from the Throne to Open the First Session 

of the Thirty-Sixth Parliament of Canada 

September 23, 1997, Ottawa — 

available at http://pm.gc.ca/cgi-win/pmo_view.exe/ENGLISH?643+0+NORMAL 


More information on departmental SAT activities is available at the following 


Web sites: 


Agriculture and Agri-Food Canada 
http://aceis.agr.ca/ 


Atlantic Canada Opportunities Agency 
http://www.acoa.ca 


Canadian Space Agency 
http://www.space.gc.ca/ 


Department of Fisheries and Oceans 
http://www.ncr.dfo.ca/ 


Department of Foreign Affairs and 
International Trade 

http://www.dfait- 
maeci.gc.ca/english/trade/science.htm 


Department of National Defence 
(Defence Research and 
Development Branch) 
http://www.crad.dnd.ca 


Environment Canada — Green Lane 


http://www.doe.ca/ 


Federal Office of Regional Development 
— Quebec 
http://www.bfdrq-fordg.gc.ca 


Health Canada 
http://www.hwce.ca 


Human Resources Development Canada 


http://www.hrdc-drhe.ge.ca/common/ 
home.shtml 
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Industry Canada 
http://www.ic.gc.ca 


Strategis 
http://strategis.ic.gc.ca 


Medical Research Council 
http://www.mrc.hwe.ca 


National Research Council 


http://www.corpserv.nrc.ca 


Natural Resources Canada 


http://www.nrcan.gc.ca/ 


Natural Sciences and Engineering 
Research Council of Canada 
http://www.nserc.ca 


Social Sciences and Humanities 
Research Council of Canada 
http://www.sshre.ca 


Statistics Canada 


http://www.statcan.ca 


Transport Canada 
http://www.tc.gc.ca 


Research and Development 
http://www.tc.gc.ca/tdc/index.htm 


Treasury Board (Federal Science and 
Technology Human Resources 
Management) 
http://www.tbs-sct.gc.ca/tb/hr/scitech 
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Message from the Minister of Industry 


As we face the new millennium, it is more apparent than ever that we are living 
through a time of transition. The knowledge revolution is creating dramatic changes 
in our society. Science, research and technology are becoming vitally important to 
every sector of our economy and field of endeavour, as well as to every Canadian. 
Although, historically we have depended on our vast natural resources to generate 
wealth and maintain our standard of living, our future success will, increasingly, 
depend on knowledge — a resource that is less tangible, but virtually unlimited. 

In recognition of this reality, in 1996 the Government of Canada announced its 
strategy, Science and Technology for the New Century. The strategy provides direction to 
federal departments and agencies and sets out the elements of a federal governance 
system for their science and technology (S&T) activities. 

With this framework in place, the government moved forward with strategic 
investments in knowledge and innovation. Last year’s Minding our Future, the first 
report on the implementation of the S&T strategy, highlighted many of these invest- 
ments. This year's report demonstrates how momentum is continuing to build 
towards reaching the strategy’s goals. 

The 1999 budget clearly demonstrates the government's new framework for 
innovation, with significant new investments of $1.8 billion in science and technol- 
ogy. With $390 million over three years going to health-related research, including 
the innovative Canadian Institutes of Health Research, increases in funding for 
the Canada Foundation for Innovation ($200 million), the granting councils 
($90 million over three years), and the Networks of Centres of Excellence program 
($90 million over three years), as well as increased funding to federal departments 
performing research and development, this framework will continue our push for 
the creation of knowledge, its dissemination, and its ultimate application for the 
benefit of Canadians. 

The 1999 budget builds on similar investments in innovation over the past three 
years. For example, in 1998, the period covered by this second report, the government: 

= provided $34 million in increased funding to the Industrial Research 

Assistance Program of the National Research Council to provide greater sup- 
port to Canadian small business in adopting new technologies and develop- 
ing new products and processes for commercial markets; 

= increased financial support to the three granting councils — the Natural 

Sciences and Engineering Research Council, the Medical Research Council, 
and the Social Sciences and Humanities Research Council — to provide 
research grants, scholarships and fellowships for advanced research and grad- 
uate students, and to expand partnerships between university researchers and 
the private sector (a total of $120 million in new funding was provided to the 
councils in 1998-99, to be increased to $150 million by 2000-01); and 


m provided $55 million to the Canadian Network for the Advancement of 
Research, Industry and Education (CANARIE) to support the development of 
high-speed communications networks. 

Although some observers have expressed concern about slow progress and a lack 
of coordination in the implementation of the federal strategy, this report demon- 
strates both the impact of the strategy on federal S&T and the significant progress 
that is being made. 

Clear progress has been made in building a stronger, better-coordinated federal 
S&T effort, and it is apparent that momentum is continuing to build on furthering 
the strategy's goals of sustainable job creation, improved quality of life and the 
advancement of knowledge. Across the government, federal departments and agencies 
have focussed their S&T efforts and are achieving significant results. 

In order to make the most of our S&T investment, the federal government is also 
increasingly collaborating with a wide variety of stakeholders. Research, development 
and the advancement of the knowledge-based economy depend on cooperative links 
and partnerships with all sectors. 

Progress is also being made by the Advisory Council on Science and Technology 
in focussing attention on issues that are vital to Canada’s future — critical skills 
needs and the commercialization of university research. Both of these issues are 
crucial to maintaining and improving our nation’s position at the forefront of the 
knowledge society. With the formation of the Council of Science and Technology 
Advisors, we also have valuable external input on the management of federal S&T. 

To be able to compete successfully in the global marketplace, firms must contin- 
ually innovate. This is essential not only for high-tech companies, but for all sectors. 
The creation of new technologies and the development of new products and production 
processes require people who have leading-edge research skills, people who know 
how to put new technology to work, and a modern, sophisticated infrastructure. 

Canada has the potential to become a world leader in science, research and 
development. As a nation, we can make this vision a reality by continuing our 
investment in science and technology and by achieving our goal of becoming the 
world’s most connected country. If we work together, we can take advantage of the 
economic and social benefits of the Information Highway and the knowledge revo- 
lution, building a stronger Canada that will compete effectively in the new global 
economy. In so doing we can secure our future — for this generation and the next. 


John Manley 
Minister of Industry 


Message from the Secretary of State 
(Science, Research and Development) 


Canada has built a society and economy that make our country one of the best 
places in the world in which to live. Science, research and development have a 
critical role to play in ensuring both economic growth and enhanced quality of life. 
Canada is well positioned to benefit from the ongoing transition to a knowledge- 
based economy. Indeed, the World Economic Forum has ranked Canada as having 
the strongest technological potential of all the G7 countries. We lead the G7 in 
terms of home computer, cable and telephone use, and we have the highest level 
of post-secondary education in the world. 

Our challenge as a country is to ensure that all Canadians have the skills to 
benefit from the knowledge-based economy, and to apply science and technology 
to all aspects of our industrial growth. We must continue to respond to this global 
transformation by developing policies, programs and partnerships that will assist 
us in working with Canadians to meet their needs. 

The 1996 science and technology strategy systematically coordinates the many 
elements of federal S&T policy and establishes concrete goals and guiding princi- 
ples. The strategy recognizes SAT’s vital role in terms of protecting the health and 
well-being of Canadians, generating sustainable employment and creating economic 
growth. It points to the importance of partnerships and networks as a means of 
ensuring that we get the most value from our investment in S&T. 

This report highlights the wide-ranging and innovative initiatives that federal 
departments and agencies have undertaken to implement the strategy. It also illus- 
trates how they are creating new ways of doing business in order to better address 
the increasingly complex and multifaceted S&T issues the government is facing. 
Departments and agencies are collaborating more than ever on key issues that 
cut across departmental and agency boundaries. 

This horizontal approach is the focus of the Council of Science and Technology 
Advisors, which was created in May 1998. The council, which comprises 22 members 
from the private sector advisory bodies to government's science-based departments 
and agencies, will advise the government on internal, crosscutting S&T issues that 
require strategic attention. 

Over the past 130 years, Canadians have worked together to create a society 
and an economy that are envied around the world. Our challenge — and our 
opportunity — is to build on that momentum, to ensure that our country remains 


a model for the world for generations to come. 


hg 


Ron J. Duhamel 
Secretary of State (Science, Research and Development) 


Guide to Acronyms 


The following acronyms are used throughout this report: 


AAFC Agriculture and Agri-Food Canada 


ACST Advisory Council on Science and Technology 

AECL Atomic Energy of Canada Limited 

CFIA Canadian Food Inspection Agency 

CSA Canadian Space Agency 

CSTA Council of Science and Technology Advisors 

DFO Department of Fisheries and Oceans 

DIAND Department of Indian Affairs and Northern Development 
DND Department of National Defence 

FPTT Federal Partners in Technology Transfer 

MRC Medical Research Council of Canada 

NCEs Networks of Centres of Excellence 

NRC National Research Council Canada 

NRCan Natural Resources Canada 

NSERC Natural Sciences and Engineering Research Council of Canada 
OECD Organisation for Economic Co-operation and Development 
SSHRC Social Sciences and Humanities Research Council of Canada 
TPG Technology Partnerships Canada 


Several abbreviations also appear regularly throughout the text: 


R&D Research and development 

RSAs Related scientific activities 

S&T Science and technology 

SMEs Small and medium-sized enterprises 


Executive Summary 


During the 1980s, Canada, like other industrialized countries, experienced 
tapid growth in gross expenditures on research and development (GERD). However, 
during the early 1990s, this worldwide growth began slowing down as a result of the 
recession and efforts by governments to reduce spending. Canada’s GERD continued 
to grow at a healthy rate during the recession, fuelled largely by private sector invest- 
ment. Federal expenditure on research and development (R&D) during this time 
period did not keep pace with the growth in business enterprise spending, however, 
and instead remained at a relatively constant level. This has meant that the federal 
share of national R&D has decreased from 33 percent in 1981 to an estimated 
22 percent in 1998, a share that is much closer to the international norm. 


Federal Investment in Science and Technology 

The federal government employs scientists and engineers in every major population 
_ centre, and these researchers make a significant contribution to the generation of new 
knowledge. After researchers in universities and hospitals, federal scientists and engineers 
are Canada’s largest contributors to international scientific and technical literature. 

Moreover, a recent federal survey of commercialization activities in 10 of the 
larger science-based departments and agencies illustrates the role the federal govern- 
ment is playing in developing and successfully transferring technology to industry. 
In 1997-98, this group filed 233 patent applications and received 130 new patents. 
In addition, 398 new licences were signed, more than 80 percent of which were 
with Canadian firms. The 10 departments also reported spinning off some 
20 companies in 1997-98. 

The federal government also supports R&D to be undertaken by universities 
and business enterprises. In 1998, 41 percent of the government's total expenditures 
on science and technology (S&T) were on these extramural programs. Federal 
expenditures on university R&D increased by 11 percent, which restored university 
R&D funding to approximately the same level as that of 1993-94. Spending on 
industrial R&D increased by about 18 percent. 


Improving Economic Health and Social Well-being 

Last year's report, Minding Our Future, focussed on two key themes: innovation 
and people. This report highlights how these themes have been addressed within 
the context of the goals set out in the federal science and technology strategy, Science 
and Technology for the New Century. The three goals are to enhance the quality of life 
for Canadians, advance knowledge in a wide range of fields, and help promote 


sustainable job creation and economic growth. 


not-for-profit research institutions in the areas of 
health, environment, science and engineering. : 

In 1998-99, the government increased financial 
support to the three granting councils — the 
Natural Sciences and Engineering Research 
Council, the Medical Research Council, and the 
Social Sciences and Humanities Research Council 
— to provide research grants, scholarships and 
fellowships for advanced research and graduate 
students. By 2000-01, the granting councils will 
have received more than $400 million in additional 
resources and their budgets will be at their high- 
est level ever. 


Over the past year, federal departments and agencies have continued to apply 
innovative approaches to using S&T in fulfilling their mandates. They have worked 
to improve Canadians’ quality of life through a variety of initiatives, which range 
from using a remote-sensing satellite to help respond to and monitor natural disasters, 
to undertaking research to diversify the aquaculture industry, to developing analytical 
methods for the detection of allergens such as peanut or egg protein in foods. 

Innovation also characterizes the approaches that have been used by the federal 
government to advance knowledge. Departments and agencies are working together 
in new ways to ensure that key issues are addressed. To undertake research in areas 
of vital importance to Canada, the federal government is also strengthening its 
partnerships with universities and industry. The Networks of Centres of Excellence 
program, which teams up academic institutions, government laboratories, and pri- 
vate sector research facilities across Canada to provide critical mass for important 
research projects, has proven to be very effective and continues to produce world- 
class research, highly skilled graduates and dynamic spin-off firms. 

The government is also stepping up efforts to ensure that commercial benefits 
can be reaped by the private sector from the ideas generated by both federal 
and university research. It is continuing to work to support the private sector and 
increase Canada’s international competitiveness by ensuring that regulatory systems 
are well designed and scientifically sound. The government is also working to bring 
to Canada foreign technology that could significantly benefit Canadian industry 
and contribute to the creation of jobs. 

The past year also saw a focus on people. For example, to help improve Canadians’ 
quality of life, researchers from the natural and social sciences collaborated to 
produce the first-ever Canada’s Physical Activity Guide to Healthy Active Living. 
Released in the fall of 1998, the guide provides Canadians with the information 
needed to make wise choices about their health. It is expected to become as 
influential a reference guide as Canada’s Food Guide to Healthy Eating. 

Through initiatives such as the Canada Foundation for Innovation and the 
Networks of Centres of Excellence, the government is working to help ensure that 
the best and brightest up-and-coming researchers are attracted to work in Canada. 
This is especially important because Canada’s supply of young scientists and engi- 
neers is not keeping pace with the rate of retirement at Canadian universities. 

The government is also seeking to better its understanding of the dynamics of 
the emerging knowledge-based economy. While recent college and university gradu- 
ates report difficulties finding jobs in their fields, businesses are indicating that they 
cannot find and retain the highly skilled workers they need. Consequently, in the 
spring of 1998, the government undertook a series of consultations with leaders 
from industry, academia, labour and other stakeholders. Priorities were identified 


and a range of projects was initiated to respond to them. 
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Networks of Centres of Excellence se 
$90 million over three years to support partner- 
ships among world-class researchers and the 
private sector across Canada. 

Technology Partnerships Canada (TPC) 

$150 million over three years to help keep 
Canada at the forefront of technological inno- 
vation. TPC makes strategic investments with 
companies to commercialize innovative prod- 
ucts and processes. 

Business Development Bank of Canada (BDC) 

A $50 million equity injection to help the BDC 
expand financing for small and medium-sized 
knowledge-based and export-oriented 
businesses. 

Canadian Space Agency (CSA) 

$430 million over three years, and ongoing stable 
funding of $300 million annually thereafter, for 
the CSA to make strategic investments in space 
projects, science and technology. 


A Coordinated Approach to S&T 

The 1996 S&T strategy highlighted the need for new mechanisms and institu- 
tions for the governance of science and technology. In addition, it noted that the 
government needed to find ways to profit from the advice of the country’s best- 
qualified advisors from the public and private sectors. 

Toward this end, the Prime Minister's Advisory Council on Science and Tech- 
nology (ACST) has established expert panels to address some key S&T issues. The 
Council of Science and Technology Advisors (CSTA) has also been created to inte- 
grate the various external advisory bodies used by science-based government depart- 
ments to obtain expert advice. By more closely linking the ideas and expertise of 
government, business, finance and academia, both the ACST expert panels and the 
CSTA are helping to create a cooperative and coordinated approach to federal S&T. 

Because biotechnology is an important component of Canada’s knowledge- 
based economy, in August 1998, the government announced the renewal of the 
Canadian Biotechnology Strategy. Seven departments came together to develop a 
common vision and approach to crosscutting biotechnology issues. The result of 
their efforts is a more comprehensive, integrated strategy that emphasizes developing 
biotechnology as an important economic engine, within the context of social and 
ethical considerations. 

Growth in federal policy research capability has been fostered by the work of 
the Policy Research Initiative, which began in 1996. The ongoing efforts of the 
interdepartmental research networks established under this initiative have focussed 
on key issues in Canadian society that are most likely to create future challenges. 

Over the past year, two new challenges have emerged as priority issues for the 
federal government's S&T activities. These are to address global climate change and 


develop ways to strengthen the science-policy interface. 


Global Climate Change 

In April 1998, the federal, provincial and territorial ministers of energy and envi- 
ronment met in Toronto to consider how to implement the 1997 Kyoto Protocol on 
greenhouse gas emissions. They emerged from the meeting expressing a strong com- 
mitment to addressing climate change. A corresponding and important SAT priority 
is to contribute to a comprehensive understanding of global climate change and 
how to mitigate it. Federal centres and laboratories are developing new technologies 
to help reduce emissions in most relevant sectors (e.g., transportation and commu- 
nity energy). Federal S&T is also focussing on developing a suitable knowledge base 


for wise decision making. 


The Important Link Between Science and Policy 

Science is increasingly becoming a prominent factor in government decision 
making. Policies on the economy, regulatory systems and social welfare, to name a 
few, are influenced more than ever by science. It is therefore critical to ensure that 
the government has access to the highest quality scientific information on which to 
base its decisions. In addition, the implications and limitations of that science must 
also be clearly understood by decision makers. The interface between science and 
policy is becoming increasingly important, given the ramifications it can have, both 
for the well-being of Canadians and for the Canadian economy. 

Over the coming year, departments and agencies will work to ensure they have 
the S&T capacity, both in-house and external, to provide the highest-quality science- 
based advice. They will also be implementing best practices for the conduct, man- 
agement and use of science in the federal government. In order to ensure a highly 
effective process for providing scientific advice, departments and agencies are seeking 
input from the Council of Science and Technology Advisors. Ultimately, these activi- 
ties aim to ensure a strong interface between science and policy — one which will play 


a pivotal role in helping shape Canada’s future as we move into the new millennium. 


1.0 New Challenges, New Ways of Doing Business 


In December 1997, the federal government issued its first comprehensive report 
on federal science and technology (S&T), Minding Our Future. The report high- 
lighted the early stages of the implementation of the federal science and technology 
strategy, Science and Technology for the New Century: A Federal Strategy, which was 
released in March 1996. The strategy outlines how federal science and technology 
activities further the goals of improved quality of life, advancement of knowledge, 
and economic growth and job creation. This report documents the building 
momentum of the S&T strategy. It also seeks to illustrate how federal science and 
technology have contributed both to the development of Canada as one of the world’s 
leading economies and to a quality of life that remains the envy of the world. 

In Minding Our Future, the government recognized two key themes: innovation 
and people. Indeed, the challenges in these two areas are the driving force behind 
a significant amount of federal S&T activity. The theme of innovation — reaping 
the benefits of good ideas — pointed to a broad need to seek out better ways of 
meeting the challenges and opportunities facing the government and the nation. 
This report details how innovative approaches on the part of government are con- 
tributing to the realization of the strategy goals. “People” has been another area 
of significant focus over the past year. This report outlines not only how the gov- 
ernment is responding to its own people challenges, but also how its actions are 
helping to meet the challenges facing the nation in ensuring that Canada will 
have the leading-edge work force it needs as we move into the 21st century. 

In the S&T strategy, the government announced its plan for situating and trans- 
forming the federal S&T effort in the context of the new knowledge-based economy. 
The strategy contained broad goals and a set of principles to guide departments in 
its implementation. As the strategy was being developed, the government was also 
undergoing a comprehensive Program Review, aimed at refocussing resources on 
core federal responsibilities to help reduce the federal deficit. Program Review had 
a significant impact on federal science-based departments and agencies, with some 
of them cutting budgets and human resource allocations by more than 30%. These 
cuts were spread over a number of years, and in some departments the full impact 
of the cuts is only now being felt. 

The streamlining of government operations flowing out of Program Review has 
resulted in both facility closures and staff layoffs. Moreover, the implementation of 
the SAT strategy and the impact of the global, knowledge-based economy, and its 
tremendous advances in technology, have forced federal science-based departments 
and agencies to seek out new ways of doing business. As a result, the government's 
involvement has developed into a dynamic partnership with all stakeholders. 

The demands placed on federal S&T have therefore expanded and diversified. 

In some sectors, the federal government remains as the major player in developing 
the fundamental research base. In others, it owns and operates major facilities and 
equipment that are used by a wide range of stakeholders. Certain departments 

and agencies have a mandate for industrial research assistance and strategic analysis. 
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Others serve primarily to protect the environment or maintain and improve public 
health through regulation. Still others are responsible for the sustainable develop- 
ment of Canada’s natural resources. Government departments and agencies also 
have important responsibilities for funding university research, developing enabling 
technologies, and levelling the international playing field in important technology 
and industrial areas, such as aerospace and defence, that are dominated by support 
from governments. The federal S&T effort also includes a wide range of activities 
carried out in the social sciences: research into understanding the knowledge-based 
economy and its impacts on people, society and the way we work; examination of 
the drivers of economic growth; population health and health systems; and so on. 
It is important to note that federal S&T includes not only natural and social science 
research, but also a host of related scientific activities (RSAs) — such as environ- 
mental monitoring, weather forecasting, statistical research and analysis, and pre- 
market reviews of drugs — that contribute directly to both economic growth and 
improved quality of life for Canadians. 

In many cases, individual departments that traditionally applied one set of 
policy and program instruments now use a much wider set of instruments, reflecting 
a different way of doing business in the knowledge-based economy. This trend 
is well illustrated in the area of university research. Since World War II, the federal 
government has been the major supporter of university research. The rationale was 
that university research would not only train the bright minds of the future, but also 
form the base of knowledge upon which the government's applied research and the 
private sector's technology and product development could build. More recently, it 
has been recognized that the university role is much more.complex, and that this 
linear model is not the best description of the innovation process. Federal support 
for university research is still critical. However, with the increasing importance of 
linkages among the players in the innovation system, support for university research 
now includes not only research grants, but also programs to encourage interuniver- 
sity networking and university-industry linkages. Implicit in this expanded program 
base is the need for people within government to have a broader experience and 
knowledge base. This pattern of expanded and changing roles, and evolving human 
resource requirements, is repeated across the federal system. 

Other departments and agencies have developed new approaches to delivering 
services to Canadians and undertaken a fundamental rethinking of how they can 
deliver on their departmental mandates and missions. This has resulted in a restruc- 
turing and reorientation of activities, aimed at modernizing approaches that date 
back to a different time, world situation, and technological and policy environment. 
The rethinking of delivery mechanisms also has important implications for the 
S&T effort in most departments and agencies. Research needs have always been 
changing, as scientific advancement is inevitable. Now, however, new knowledge 
and technologies are allowing for entirely new fields of research to open up. 

Moreover, some fields where the federal government has significant expertise 
are becoming less relevant, or less feasible, to governments in a global, knowledge- 
based economy. In a time of government spending restraint, it is no longer possible 


to keep all research programs in place just because they do world-class work. 
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Difficult choices between competing priorities have to be made. Departments are 
finding that some research functions could be more appropriately carried out in 
the private sector, as recommended in the S&T strategy. Other research functions of 
course remain within the government purview. In fact some, such as those related 
to product safety approvals, are often duplicated by governments around the world. 
Thus, there are potential gains in efficiency and safety to be realized from coopera- 
tion with similar government agencies in other countries. Federal agencies are 
exploring ways to maintain Canada’s high standards of protection and gain effi- 
ciency by contributing to, and drawing on, the international body of research. These 
are only some of the many new approaches being explored by departments and 
agencies to deliver on their mandates. i 

A key challenge in these sorts of activities is changing the culture within depart- 
ments. In some areas, these culture shifts are dramatic — from performing research 
to assessing the quality of research performed elsewhere. In many cases, these new 
tasks require different skills and talents from the ones they replace. Departments, 
still trying to identify and adapt to new roles, are also faced with the daunting task 
of creating a work force with the skills of the future without losing the expertise 
built up over decades of research. 

The past year has seen a number of high-profile issues that have brought federal 
S&T into the media spotlight and opened new debates about the roles and respon- 
sibilities of the federal S&T system. Criticisms from current and former government 
scientists have raised questions about the openness and independence of the 
scientific advisory process in such diverse areas as fisheries management and 
drug approvals. Justice Krever’s report on Canada’s blood system raised questions 
about when, and with what level of evidence, governments should act in the 
face of potential problems. The Kyoto agreement on climate change spurred new 
funding for federal S&T, but raised challenges for the federal S&T system in terms 
of cross-government coordination, working with stakeholders, and fostering federal- 
provincial and international cooperation. 

The federal government has responded to these challenges in accordance with 
the principles of the strategy. Fisheries stock assessment and management are now 
being carried out in an open and transparent way, involving both academic scien- 
tists and fishermen. A new blood collection system is being put in place that is com- 
mitted to applying the best available technology to ensure the safety of Canada’s 
blood supply and its users. The three granting councils — Medical Research Council 
of Canada (MRC), Natural Sciences and Engineering Research Council of Canada 
(NSERC), Social Sciences and Humanities Research Council of Canada (SSHRC) — 
have issued the Tri-Council Policy Statement: Ethical Conduct for Research Involving 
Humans, making Canada the first country to produce a comprehensive ethical policy 
statement for research involving humans in all academic disciplines. A best practices 
initiative for the conduct, management and use of science in government is also 
being established. The issue of drug testing and approvals remains contentious in 
some eyes, but this process is being re-examined with broad participation from 
all stakeholders. 


The following chapters 

provide an overview of the federal investment in science and technology and 
show how this investment fits into the national effort; 

highlight how the government's performance in addressing the innovation and 
people challenges is advancing the strategy’s goals of quality of life, advancement 
of knowledge, and sustainable job creation and economic growth; 

demonstrate a number of key successes in dealing with important horizontal 
S&T management issues; 

highlight a number of the central policy challenges that will face the federal 
SAT effort in the near future; and 

point to the work initiated across government to better understand and respond 


to these challenges. 


2.0 Federal Investment in Science and Technology 


The effects of the recession and the expenditure reduction strategies adopted 
by various governments have combined to dampen the explosive growth in gross 
expenditure on research and development (GERD) that took place in Organisation 
for Economic Co-operation and Development (OECD) countries during the 1980s. 
Between 1981 and 1990, research and development (R&D) expenditure in the 
OECD as a whole grew at an average annual rate of 9.2%, and more than doubled 
from $156 billion to $345 billion. This growth slowed to 2.3% per annum over the 
period from 1991 to 1994. But, whereas industrial spending has since recovered, the 
growth in government funding is still relatively weak (see Figure 1). Between 1991 
and 1996, for example, industry-financed R&D increased at an average annual rate 
of 5.7%, compared with a 2.6% per annum growth in government funding. More- 
over, the share of government discretionary expenditure devoted to R&D is on 
the decline in all G7 countries, except Japan. 


Figure 1: R&D Expenditure in OECD Countries by 
Source of Funds, 1981 to 1996 
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Here in Canada, gross domestic expenditures on research and development 
also increased rapidly during the 1980s. But, unlike in most OECD countries, GERD 
continued to grow at a healthy rate throughout the recession. As a percentage of 
gross domestic product (GDP), GERD increased in Canada from 1.43% of GDP 
in 1990 to 1.57% in 1994, whereas for the OECD as a whole it decreased from its 
peak of 2.36% in 1990 to 2.12% in 1994. As elsewhere, growth was largely fuelled 
by private sector investment (see Figure 2). The business enterprise sector increased 
its funding by 109% between 1981 and 1990 and almost doubled it again during 
the period from 1990 to 1998. 


Figure 2: Growth in Major Sources of Funds for Canadian R&D, 
1981 to 1998 
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Meanwhile, the foreign sector, mainly parents or subsidiaries of Canadian firms, 
a small, but increasingly significant part of the total, increased its spending by 
463% during the first and by 95% during the second of these two periods. Federal 
R&D expenditure, on the other hand, kept pace with the growth in business enter- 
prise spending during the 1980s, but has since remained relatively constant at 
around $3 billion. Consequently, the federal share of national R&D expenditure 
decreased from 33% in 1981 to an estimated 22% in 1998, a share that is much 
closer to the international norm. However, Canada still ranks close to the lowest 
among the G7, just ahead of Italy. 

Federal departments and agencies will spend an estimated $5.5 billion on scien- 
tific and technological activities during the fiscal year ending March 31, 1999. This 
is slightly more than in the previous year but still well below the historic high of 
$6 billion in 1993-94. This year's growth in current dollar terms is due almost entirely 
to major increases in funding for the Canadian Space Agency (CSA) ($115 million, 
which is a result of a year-to-year cash flow adjustment, with no actual increases to 
the base funding of the agency) and the granting councils ($93 million). Balancing 
off these increases are reductions of between 4% and 25% in expenditures by 
the Department of Fisheries and Oceans (DFO), Environment Canada, Natural 
Resources Canada (NRCan), Atomic Energy of Canada Limited (AECL), and Health 
Canada. For most of the other major funders, expenditures are to remain relatively 
stable or increase only slightly (see Figure 3). 


Figure 3: Federal S&T Expenditure by Major Funders, 
1993-94, 1997-98 and 1998-99 
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Over the longer period, the departments most affected are those with mandates 
in the resource and environment sectors. Of the 15 largest federal S&T funders, 
two, Environment Canada and NRCan, have had their expenditures reduced by 
more than one quarter since 1993-94. DFO has decreased its S&T spending by 18%, 
AECL by 11% and Agriculture and Agri-Food Canada (AAFC) by 10%. These expen- 
diture cuts have been accompanied by large reductions in the size of their SQT 
work force (see Figure 4). Between 1993-94 and 1998-99, the five departments and 
agencies named above have decreased their S&T personnel pool by 4700 person-years 
or more than one quarter. Together they account for 88% of the overall reduction 
in the federal S&T work force. 


Figure 4: Change in Size of the Federal S&T Work Force 
Between 1993-94 and 1998-99 
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2.1 Knowledge Generation 


In addition to serving as independent, reliable and timely sources of scientific 
and technical advice on matters relating to government policies, programs, procure- 
ment, standards and regulation, federal scientists and engineers are engaged in pro- 
viding specialized services to the general public, and in developing and transferring 
technologies to Canadian industry. The knowledge created in the discharge of these 
duties is disseminated in a number of ways, including conference presentations, 
workshops and the publication of contract reports. An important means of dissemi- 
nating this scientific knowledge is publication. After researchers in universities and 
hospitals, federal scientists and engineers are Canada’s largest contributors to inter- 
national scientific and technical literature (see Figure 5). In 1995, for example, they 
published 3376 papers, notes and reviews in the world’s most prestigious journals 
and periodicals. This is roughly equivalent to one tenth of all S&T papers having 
at least one Canadian author. 

Federal scientists and engineers published in all of the major research disciplines 
and in almost every one of their subfields. They were particularly active in the disci- 
plines of biology and earth and space, where they authored more than one third of 
all Canadian publications. In subfields such as agriculture and food science, envi- 
ronmental science, meteorology and atmospheric science, and oceanography and 
limnology, federal researchers accounted for almost one half of the Canadian papers. 
And in dairy and animal science, entomology, nuclear technology, marine biology 
and hydrobiology, and analytical chemistry, they authored approximately one third. 

In all provinces other than Ontario, Quebec and British Columbia, the federal 
government is the largest producer of scientific publications, after the university 
sector. In these three provinces, the hospital sector occupies second place. The fed- 
eral share of provincial totals ranges from a high of 25% in Prince Edward Island to 
a low of 5.8% in Quebec. The federal government employs scientists and engineers 
in every major Canadian population centre; in some of these communities, its 
employees are the major generators of new knowledge. In the National Capital 


Region, for example, federal researchers are sole author or co-authors on more 


Figure 5: Federal Government's Contribution to Canada’s 
Scientific and Technical Literature in the Natural Sciences 
and Engineering, 1995 
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than half of all papers. Bibliometric data also show that federal scientists and engi- 
neers are engaged in a relatively large number of collaborative efforts both among 
themselves and with partners in the university and industry sectors, provincial 
governments, and internationally. 

About 90% of their papers are collaborative efforts. Nearly 60% of the papers 
are written with another author or authors from outside the federal government 
and another 32% result from collaborative efforts with other federal public servants. 
About three quarters of the intersectoral collaborative efforts are with the university 
sector and 8% are with industry. In spite of this relatively low overall percentage 
with industry, in provinces such as Nova Scotia, Newfoundland and Prince Edward 
Island, the federal government is industry's leading partner. The overall high level of 
collaborative effort may be the result of factors such as recent government policies 
that encourage closer liaison between the various components of the national 
system of innovation, the increasing cost and complexity of research, shrinking 
research budgets, and the increasingly multidisciplinary nature of research. Future 
work on trend analysis and international comparisons may shed some light on 
the relative importance of these factors. 


2.2 Commercialization 


A recent study by Narin, Hamilton and Olivastro (“The Increasing Linkage between 
U.S. Technology and Public Science,” Research Policy 26, No. 3, December 1997, 
pp. 317-30) shows that innovation, as proxied by patents, is increasingly linked to 
the research conducted in public institutions such as universities and government 
labs. According to an OECD study (“Science, Technology and Industry Outlook, 
1998"), the links between publicly supported research and industry are particularly 
strong in Canada, Denmark, the United Kingdom and the United States, and rela- 
tively weak in Germany, Japan and Korea. 

Canada’s federal labs have a long history of involvement in the development 
and successful transfer of technology to industry. Indeed, this was one of the 
major motivations behind the establishment of many of these institutions. At last 
count, technologies developed at two of these institutions, the National Research 
Council Canada (NRC) and the Communications Research Centre, had given rise 
to 114 spin-off companies with about 11 600 employees and with 1996 sales of 
around $2 billion. Other departments have also made important contributions. 
Some have contributed much to the continued viability of traditional industry 
sectors and some have even spawned entirely new Canadian industries. Canada’s 
geomatics sector, for example, which now has a worldwide reputation, provides 
approximately 20 500 jobs and has annual sales in excess of $2 billion, owes 
part of its success to the expertise developed at Energy, Mines and Resources, the 
predecessor department to Natural Resources Canada. 

According to a recent federal survey of commercialization activities in 10 of 
the larger science-based departments and agencies, in 1997-98, this group filed 
233 patent applications and received 130 new patents, which brought the number 


of patents in force to 1950. The Department of National Defence (DND) had the 
largest patent portfolio, about 40% of the total, followed by the NRC with about 
33%, and the Communications Research Centre at around 10% of the total. The 
10 departments recorded 355 disclosures, with almost half arising from intramural 
R&D and 40% from collaborative research. 

However, it is important to note that, in both the above and what follows, the 
totals quoted in this text may not necessarily present a complete picture of the activ- 
ities of the 10 departments and agencies. Some departments were unable to provide 
complete responses. Some had to omit certain questions altogether, while others 
could not provide the details requested. It is also important to note that opportuni- 
ties for developing and exploiting technology are not evenly shared among depart- 
ments, since the technological opportunities presented to a department are to a 
large measure determined by factors that are mandate-related. The NRC, for example, 
with its responsibility to assist in strengthening the technology base in Canadian 
industry, is faced with a much richer opportunity set than departments such as 
Environment Canada, whose mandate is primarily one of stewardship. 

The 10 departments reported signing 398 new licences, bringing the total num- 
ber of active licences to 1112 and generating total royalties of some $7 million. 
More than 80% of these licences were with Canadian firms, and about half were 
non-exclusive. Foreign licences, however, accounted for about one third of the 
revenue stream. The top two revenue generators were AAFC and the NRC, which 
together earned about 70% of the total. AAFC, the Communications Research 
Centre, DND, NRCan and the NRC, had the most active licences, each having more 
than 100. The vast majority (70%) of the licensed technology was the product of 
in-house R&D. Only rarely was it the result of collaborative or contracted-out R&D. 
During 1997-98, the departments contracted out S&T activities for $241 million; 
about three quarters of this amount went to the business sector. The departments 
also received contracts worth $141 million. Not surprisingly, in-house technology 
development was also a major source of revenue, although it was not as dominant 
an income earner as it was a source. The 10 departments also reported spinning 
off some 20 companies in 1997-98. 

The statistics for the 10 departments and agencies are quite similar to those 
derived from the survey of commercialization activities in the higher education sec- 
tor. According to the preliminary results for 74 universities and colleges, 379 patent 
applications were filed last year and 143 patents were received, bringing the number 
of patents in force to 1252. The universities and colleges signed 195 new licences, 
which brought the total of active licences up to 672. Reported royalties amounted to 
$15.6 million, approximately one third of which was from Canadian and two thirds 
from foreign sources. During the year, the institutions entered into 5081 research 
contracts valued at $288 million. About two fifths of the dollar value came from 
contracts with the private sector, one quarter from provincial governments and one 
fifth from the federal government. Of the 312 spin-off companies that were listed, 
37 have been incorporated since 1997. 


The federal survey of intellectual property management was the first of what may 
become a regular feature and, as is common with first efforts, revealed some areas 
requiring improvements. First, there is a need to develop better measurement of 
commercialization activities. Second, there is the need for the larger science-based 
departments and agencies to centralize record keeping regarding their collaborative 


efforts and their production and exploitation of intellectual property. 


2.3 Extramural Science and Technology Program 


In 1998-99, the federal government will spend an estimated $2245 million, 
41% of the total S&T expenditures, on its extramural programs. This is $128 million 
or about 6% more than in the previous year. The university sector will receive 
$937 million, up 8% over last year; and the business enterprise sector, $943 million, 
an increase of 11%. Unlike the intramural program, where S&T expenditures are 
almost equally divided between support for R&D and for RSAs, funding for these 
two sectors is directed mainly to R&D. Of the $937 million that Canadian universi- 
ties will receive, $802 million (85%) will be for R&D. In the industrial sector, fund- 
ing for R&D will be $738 million (78%). Federal expenditures on university R&D 
will increase by $78 million (11%) and on industrial R&D by $115 million (18%). 
This will restore university RQD funding to approximately the same level as in 
1993-94 (see Figure 6). 

After the business sector, the federal government is the largest domestic source of 
funds for industrial research and development. Approximately half of these federal 
funds is normally awarded as grants or contributions and the remainder through 


R&D contracts. Two departments/agencies, Industry Canada and the CSA, usually 


Figure 6: Federal R&D Expenditures by 
Major Performance Sectors, 1989-90 to 1998-99 
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dominate the list of funders: the first, in terms of grants and contributions; and the 
second, on the contracts side. They both have large programs whose major compo- 
nent is in the aircraft and parts industry. It is therefore not surprising that this sector 
is the largest recipient of federal industrial RAD payments. In 1995-96, the most 
recent year for which data at the firm level is currently available, 32% of the pay- 
ments were to the aircraft and parts industry, 16% to engineering and scientific ser- 
vices, and 8% to other manufacturing industries (see Figure 7). This is quite similar 
to the distribution in the two preceding years. Interestingly, the payments were 
about equally divided between manufacturing and services, 45% and 41%, respec- 
tively. This distribution is an indication of the growing importance of the service 
sector as an R&D performer. 


Figure 7: Federal R&D Payments by Major Sources of Funds 
and for Selected Industries, 1995-96 
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For 1995-96, departments and agencies reported R&D payments to industry 
amounting to $642 million, $329 million of which was for contracts and $313 mil- 
lion for grants and contributions. Of the more than 2000 funding recipients, the top 
firm received 19% of the total; the top five, 35%; and the top twenty, 51%. Contract 
funds were even more highly concentrated, with the top firm receiving 36% of the 
awards; the top five, 50%; and the top twenty, 66%. This high concentration among 
firms is reflected in the geographic distribution of the payments. Firms in Montréal 
received 28% of the total payments: 22% went to companies based in Toronto and 
15% to those in the National Capital Region. Whereas the aircraft and parts indus- 
try was the primary income gainer in Montréal and Toronto, firms in the service sec- 
tor accounted for most of the National Capital Region's share of federal industrial 
R&D payments. 

The booklet Science and Technology Data — 1998 provides more statistics on 
S&T investments, trends in federal and national expenditures, and some perfor- 
mance measures. This information is also available on Strategis, Industry Canada’s 
business information Web site (http://strategis.ic.gc.ca/S-Tinfo). 
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3.0 Getting Value for Our Investment 


The federal government has an important role in maintaining the strength of 
Canada’s innovation system. By both performing and supporting S&T activities, the 
federal government makes a strong contribution to Canada’s economic health and 
social well-being. However, the task of measuring this contribution, and attributing 
outcomes to specific spending, often proves difficult. Governments around the 
world are tackling the issue of measurement. Canada is making significant progress 
on its own, as well as drawing on the experience of other countries. However, 
comprehensive measurement frameworks for innovation are not yet in place. 

Minding Our Future summarized federal government spending on S&T and 
provided examples of activities that resulted from that spending. At that time, the 
government noted that more rigorous processes for the measurement of perfor- 
mance and outcomes were being developed in response to the S&T strategy. 

These processes are not yet completely evolved, but in this report we are able 
to provide more concrete information on the results of federal involvement in 
the innovation system. 

In Minding Our Future, the government identified two key challenges: innovation 
and people. Indeed, these challenges represented the driving force behind a signifi- 
cant portion of federal S&T activity over the past year. “Innovation” was interpreted 
in a broad sense: reaping the benefits of good ideas. The highlights in this report 
focus on numerous innovative approaches taken by the federal government to 
using SAT in fulfilling its mandates. “People” was also interpreted in a broad sense: 
examining not only the need for a skilled work force for the 21st century, but also 
the process of adapting to the demands of a knowledge-based economy. Revitalizing 
the federal S&T work force and improving the supply of workers for the private 
sector remain significant focal points for activity across the government. Some of 
the contributions of this activity to the fulfilment of the S&T strategy’s goals are 
highlighted in the following sections. 

The three goals set out in the federal strategy — enhancing quality of life, 
advancement of knowledge, and sustainable job creation and economic growth — 
represent a full spectrum of government SAT activities. However, none of these goals 
are exclusively federal responsibilities. Depending on the nature of the issue, its 
state of development and the relative capabilities of the other players, the federal 
government is a funder, performer, leader, facilitator or only an interested observer 
of the S&T activities needed to support the Canadian society and economy. The 
following examples illustrate performance across the government. For more 
information on specific departmental performance, consult the Annexes and 


the departmental performance reports. 
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3.1 Innovation 


Minding Our Future highlighted four innovation-based challenges, and progress 


has clearly been made on all of them. 
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Making Canada the most connected nation in the world. The “connectedness 
agenda” remains a priority for the government. The 1998 federal budget saw new 
funding of $205 million over three years to expand SchoolNet and the Community 
Access Program. Through these programs, the federal government will work with 
provinces and the private sector to put computers in more classrooms and to 
create 5000 Internet access sites in urban neighbourhoods, in addition to the 
5000 sites already being established in rural Canada. These funds also estab- 
lished the Voluntary Sector Network Support Program — a program to enhance 
the capacity of voluntary organizations — by providing access to computer 
equipment, the Internet, new information technologies, network supports and 
training. In addition, the government provided $55 million this year to the 
Canadian Network for the Advancement of Research, Industry and Education 
(CANARIE) to support the development of high-speed networks. 

Encouraging innovation in addressing Canada’s challenges for the future. 
Departments and agencies are exploring a wide range of new ways of delivering 
services to Canadians. For example, in developing the Sixth Report of the 
National Biotechnology Advisory Committee, Leading in the Next Millennium, 
Industry Canada teamed 14 university students with the chief executive officers 
(CEOs) of biotechnology companies to do background research for the report 
that has since been hailed as a blueprint for a new Canadian government strategy 
for biotechnology. This creative approach gave the students a rare opportunity 
to work with government officials, private sector CEOs and prominent Canadian 
academics. 

Turning knowledge into jobs, commercial products and services. This theme 
is a prominent part of the mandate of the Advisory Council on Science and 
Technology (ACST). In December 1997, the ACST made a series of recommenda- 
tions. In response, approval was given for the creation of an ACST Expert Panel 
on the Commercialization of University Research. The panel will report on 
options to maximize social and economic returns to Canada from investments 
in university research. A major source of new ideas and highly qualified per- 
sonnel, university research is a key feature of a knowledge-based economy and 
society. It contributes significantly to improving Canadians’ standard of living. 
Innovating to achieve national and international social, health and environ- 
mental goals. The memorandum of understanding (MOU) among the four 
natural resource departments, expanded to include Health Canada, on science 
and technology for sustainable development was signed while the S&T strategy 
was under development. In the intervening years, the MOU has proven to be a 
valuable tool for the horizontal management of a key S&T file: sustainable devel- . 
opment. The main strength of the MOU is its ability to bring signatory depart- 
ments together to address issues of common concern that are either current or 


beginning to emerge. The original working groups have produced substantial 
reports (http://rn4nr.nrcan.gc.ca/), forged partnerships among the four depart- 
ments and built bridges with other departments. With the success of this 
approach, other new working groups have been added to deal with a broad 
range of science and science management issues. The value of the MOU can also 
be seen through links to other federal initiatives such as biotechnology, Northern 
science, the implementation of the federal S&T strategy, and increased mobility 
of staff under the Framework for the Human Resources Management of the 
Federal Science and Technology Community. 


Another example is the additional $34 million provided annually to the 
Industrial Research Assistance Program to help small and medium-sized 
businesses to foster strategic innovation and to implement state-of-the-art 
technologies and approaches for using energy, water and natural resources 
more efficiently and for preventing pollution. 


Minding Our Future's broad interpretation of innovation makes it clear that this 
challenge is not government-driven, but is one shared by all Canadians. While a 
relatively significant part of the government's S&T efforts have been directed towards 
its own innovative activity, much of the overall federal effort has been directed at 
creating a business climate and scientific infrastructure that encourages and rewards 


innovation outside of government. 


3.1.1 Enhancing Quality of Life Through Innovation 

A key message of the S&T strategy was the dynamic interplay between the goals 
of economic growth, advancement of knowledge and quality of life. This is well 
illustrated in the S&T activities and outputs of most federal departments and 
agencies, which often have multiple benefits to the nation. An excellent example is 
RADARSAT-1, a project led by the CSA involving the private sector, several of the 
provinces and the United States. The RADARSAT program builds on technologies 
and experience developed through decades of federal R&D. The sophisticated 
remote sensing satellite, carrying synthetic aperture radar, was launched in 
November 1995 and will operate for about six years. It covers most of Canada every 
72 hours; the Arctic, every 24 hours. NRCan has worked with RADARSAT end users, 
industry and academia to develop applications for RADARSAT data in a variety of 
disciplines, including geology, forestry, agriculture, oceans, ice and hydrology. This 
development uses NRCan’s remote-sensing expertise with the requirements of end 
users and industry, the related expertise from other departments, and the expertise 
within universities to address some of the long-term scientific requirements. This 
has placed Canadian industry at the forefront of the use of remotely sensed data 
in general, and RADARSAT data in particular. 


prediction models for the Red River system. In col- 
laboration with NRCan and private industry, the 
CSA has produced a CD-ROM that chronicles the 
1997 Red River Valley flood and the critical role 
RADARSAT played in monitoring and responding 
to the disaster. 
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The RADARSAT program also contributes to the advancement of knowledge 
about Canada’s land mass and resources through the Canadian Earth Observation 
Network. As well, RADARSAT generates economic benefits, both through efficiencies 
in the federal system (for example, it is estimated that RADARSAT is saving the 
Canadian Ice Service more than $6 million per year in data acquisition costs) and 
through the worldwide marketing of data (RADARSAT International has captured 
12% of the world remote-sensing market). 

Innovative activities in federal departments also contribute to enhanced quality 
of life by helping to address environmental issues facing industry. Through the use 
of federal research capabilities, it is possible to identify key problems and then 
develop and demonstrate solutions. By drawing together research capabilities from 
government facilities, universities and the private sector, the federal government 
helps to ensure that the best technologies are identified early and implemented 
by industry to the benefit of the environment. For example, results from NRCan’s 
Aquatic Effects Technology Evaluation (AETE) program are currently being used by 
government and industry in the design of an environmental effects monitoring 
program for Canadian mines. AETE, a government-industry initiative involving 
Environment Canada, DFO and the Department of Indian Affairs and Northern 
Development (DIAND), seven provincial governments and the Mining Association of 
Canada, was completed in December 1998. AETE evaluated the cost-effectiveness 
of environmental monitoring technologies available to the Canadian mining 
industry to assess its impacts on the aquatic environment. 

Federal government S&T activities can help industries to diversify their activities 
so as to minimize negative impacts on the environment and maximize the return to 
Canadians. For example, DFO is participating in collaborative research on culturing 
wild species to help diversify the aquaculture industry. To support this, research con- 
ducted at St. Andrews Biological Station has provided the knowledge base and tech- 
niques used to facilitate halibut culture. These innovations have led to a partnership 
with Maritime Mariculture Inc. on a scale-up pilot project for the commercialization 
_ of halibut culture. The pilot project is based at the Huntsman Marine Laboratory in 
St. Andrews, New Brunswick. The purpose is to refine grow-out techniques, especially 
for the difficult larval stage, and further assess the economic feasibility. 

Innovations in service delivery can also lead to improved environmental quality 
and quality of life for Canadians. One example is the air quality prediction pro- 
gram. This Environment Canada initiative responds to the department's Clean Air 
strategy, which states that “every Canadian has the right to know about the quality 
of air that they are breathing.” To meet the needs of Canadians, the New Brunswick 
Weather Centre produces daily forecasts of ground level ozone. The enhanced avail- 
ability of air quality information and forecasts enables the general public to take 
an informed decision about their health and environment and to better plan their 
daily activities. This is presently the only program of its type available in Canada. 
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hog producers with infednation that will allow 
them to expand their market while addressing 
environmental concerns. AAFC will use the Hog 
Environmental Management Strategy as a model 
that can be applied broadly to the livestock industry 
in the future. 


for forest renewal and the preservation oe wi 
habitat, aesthetics and biodiversity in coastal 
montane forests. In June 1998 MacMillan Bloedel 
announced it will phase out clearcutting in all of 
its B.C. operations within five years. The knowl- 
edge gained through MASS will be essential in 
meeting this target. 


Canadians generally feel confident in the safety and high quality of the food 
they eat. This confidence arises from a strong presence of the federal government in 
the food inspection system. The Government of Canada has consolidated all feder- 
ally mandated food inspection and quarantine services into a single food inspection 
agency. The Canadian Food Inspection Agency (CFIA) began operations in April 1997 
and reports to Parliament through the Minister of Agriculture and Agri-Food. 

The consolidation into a single agency enhances the delivery of inspection and 
quarantine services previously provided by AAFC, Health Canada, Industry Canada 
and DFO. All inspection services related to food safety, economic fraud, trade- 
related requirements, and animal and plant health programs are provided by the 
CFIA. The responsibilities for food safety policy, standard setting, risk assessment, 
analytical testing research and audit have been strengthened and remain with 
Health Canada. 

The CFIA has its own scientific capabilities, but is also able to draw on the 
resources of other federal agencies. For example, through a memorandum of under- 

standing, the CFIA and AAFC have agreed to cooperatively apply S&T to address 
. challenges in the agri-food sector. Of particular note, AAFC will cooperate with the 
CFIA in providing research and diagnostic/control support on quarantinable animal 
and plant diseases, and for food-related concerns of significance to the CFIA. AAFC 
ensures that scientific, technical and management support and advice are provided 
to manage emergency situations. While the CFIA has primary responsibility, AAFC 
agrees to make available at short notice its research and testing facilities, as well 
as expert advice in crisis situations. The CFIA also has a memorandum of under- 
standing with NRCan for collaboration on research, monitoring and inspection 
activities to address the growing threat to Canada’s forests posed by the entry of 
“exotic” or non indigenous forest pests. This issue is emerging as an important 
national and international concern. 

Health Canada’s and the CFIA’s food programs are active participants in the 
Canadian Food Inspection System (CFIS) and have identified the CFIS as an impor- 
tant vehicle for the harmonization of food safety standards across all levels of 
government. The CFIS is a multisectoral initiative charged with implementing 
nationally harmonized food standards and developing a common food legislative 
base. This initiative is very broad in scope, covering food production to retail and 
aspects of both food safety and trade. 

In some cases, innovation requires merely taking a new approach to a problem. 
In the case of the Northern Contaminants Program (NCP), this new approach 
meant drawing the federal effort together and involving those who were most 
affected in the research planning process. The NCP was established in 1991, in 
response to concerns over contaminants in northern traditionally harvested foods. 
The program is assessing the risk to northern ecosystems and human health from 
the long-range transport of persistent contaminants into the Arctic. The program's 
key objective is “to reduce and, wherever possible, eliminate contaminants in tradi- 
tionally harvested foods, while providing information that assists informed decision 


making by individuals and communities in their food use.” 


account when Senne ae activities. The 
project was a partnership among the New 
Brunswick departments of Environment, and 
Health and Community Services, as well as the 
Lung Association, the Saint John Citizens Coalition 
for Clean Air, the Saint John Air Resource Man- 
agement Area Committee and Environment 
Canada’s Atlantic Region. 


cad attention by health ae and the fe oy 
(for example, the recent case involving contami- 

nated fresh berries). The program has developed 

a method for the detection of Cyclospora in food in 
only two minutes, which will greatly increase the 
number of samples that can be analysed during 

an investigation. 
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DIAND manages the overall program and coordinates its activities nationally 
and internationally in partnership with the five northern Aboriginal organizations, 
the two territorial governments, the province of Quebec and the federal departments 
of Environment Canada, DFO and Health Canada. The northern Aboriginal organi- 
zations, which consist of the Déné Nation, the Métis Nation, the Council for Yukon 
First Nations, the Inuit Tapirisat of Canada and the Inuit Circumpolar Conference, 
contribute significantly to the overall program through their representation in project 
review teams and the NCP management committee, chaired by DIAND. They have a 
direct decision-making role in all aspects of program delivery, including funding 
decisions and future directions. The Aboriginal organizations lead on the conduct of 
communications, education and community-based strategies in the North. A base- 
line monitoring program for levels of contaminants in humans is currently nearing 
completion in the Northwest Territories, and the need for further studies to determine 
if there may be effects associated with current human tissue burdens will be deter- 
mined through consultation with communities, Aboriginal organizations and health 
researchers. Research continues in Canada and around the world to investigate the 
possible effects of contaminants. Health effects currently under investigation include 
infant neurological development, immune systems impairment and hormonal changes. 

Other innovative approaches to improving quality of life focus on developing 
synergies between a number of federal programs. While there has always been 
cooperation between departments and agencies, the S&T strategy has provided 
the impetus to make more efficient use of these partnerships. 

A case in point is the Sustainable Communities initiative, which was launched 
by NRCan to bring rural, Aboriginal and urban communities closer to the decision- 
making processes that affect them. The project makes use of information technology 
and the accessibility of relevant scientific knowledge. The initiative acknowledges 
that most communities wish to pursue a goal of sustainable development, i.e., to 
achieve the best possible balance between economic, environmental, health and 
social considerations that affect them. The first project in Mayo, Yukon, was 

‘planned in collaboration with First Nations and Mayo Village. 

Not all federal S&T is research, and not all innovation occurs in laboratories. 

A key role of the federal government is to ensure the maintenance of a national 
infrastructure for science and technology. This infrastructure includes information. 
The federal government is in a unique position to facilitate the integration of 
information from diverse sources into national information resources that can 

be applied for the benefit of Canadians. 

One example is the Canadian Health Infostructure. Health Canada is in the 
second year of a three-year health information systems initiative. Three initiatives 
stem from the Government of Canada’s 1997 budget decision to provide funds to 
begin the development of a national strategy for a Canadian Health Infostructure. 
Health Canada is involved in the following: 


# In collaboration with the provinces and other stakeholders, it is developing and 


testing key elements and systems of a public health surveillance network at local, - 


national and international levels. 
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Convention on Long-range Transboundary Air 
Pollution. Negotiations began in June for world- 
wide control of these substances under the 
United Nations Environment Programme. 


based ona pa ership an with inte 
federal government departments, notably Indu 
Canada’s Community Access Program, Health 
Canada, Statistics Canada, Environment Canada, 
AAFC and DIAND, as well as provincial/territorial 
and local governments. 


a [tis implementing the initial version of a Health Information System in First 
Nations communities across the country. This system was initially developed 
in partnership with First Nations. 

= In partnership with key non-governmental organizations, it is developing the 
capability and implementing a Web-enabled call centre to provide health 
information to consumers. 


This will lead to enhanced access to better quality and more timely health infor- 
mation and services for First Nations, public health professionals and Canadians 
in general. 


3.1.2 Advancement of Knowledge Through Innovation 

The federal government has a significant presence in the advancement of knowl- 
edge in Canada. It is the major funder of university research through the granting 
councils. Science and technology activities carried out by federal departments and 
agencies also help to advance knowledge in a wide range of fields. There are numer- 
ous examples of how exploratory and directed research in federal labs have pro- 
vided the knowledge base on which new products, processes and even industries 
have been based. Innovations in government programs and operations have played 
an equally important role in advancing the knowledge base on which Canada’s 
economic and social well-being are based. 

For example, the Networks of Centres of Excellence (NCE) program draws 
together universities from across the country with industrial partners to do research 


in areas of particular importance to Canada. These “virtual” centres of excellence use 


modern-day electronic technology, in addition to meetings and conferences, to 


_ have recently been relocated to Guelph, Ontario, 


create a critical mass of expertise to examine key scientific challenges. Departments where they are working in proximity to the univer- 
are also looking at sharing facilities, to make the most efficient use of their invest- sity, Health Canada’s food lab and the food indus- 
ments. Various organizations share locations and facilities, often in conjunction try. A major advantage of clustering is the ability 


to share resources with research partners to 
maximize R&D dollars in the agri-food sector. In 
Guelph, for example, AAFC’s staff are working 
in the provincial lab building. 


with universities and other research institutes. 

Consortia represent an excellent mechanism to pool expertise and knowledge 
and to advance the frontiers of knowledge much faster than could be accomplished 
by any one of the consortium members individually. Consortia are not just group- 
ings of organizations with similar interests; they must be driven by mutual needs 
and complementary capabilities. Federal participation in consortia with universities 
and the private sector offers more “bang for the buck,” and creates the critical mass 
needed to tackle key research questions that face entire industry sectors. 

Innovative arrangements between federal departments and agencies are also 
ensuring that key issues that are important, but not necessarily priorities, do not 
fall between the cracks. For example, the Canadian Museum of Nature (CMN) is 
a partner in renewing the Federal Biosystematics Partnership (FBP). The FBP is a 
cooperative effort between the AAFC, Environment Canada, NRCan, the CMN, 


and DFO, and was formed to ensure that the importance of systematics research 
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in Canada is recognized, emphasized and supported. Among other activities con- 
cerning biology and particularly systematics, the FBP has cooperated in sending 
representatives to the OECD Mega-science Forum within the Working Group on 
Biological Informatics. This working group is especially important in addressing the 
global scale issues on the conservation of biodiversity and ultimately the ecological 
services that are so important to the health of this planet. 

Combining programs from different departments and agencies in innovative 
ways allows individual organizations to meet their own objectives while supporting 
initiatives that are beyond the scope of their individual programs. For example, the 
cooperation between NSERC and NRCan on the LITHOPROBE project has allowed 
NSERC-supported scientists to work on a major, cross-Canada project, and has 
allowed NRCan to expand its geological study of Canada far beyond the scope it 
could afford from departmental resources. LITHOPROBE is a major national research 
project that combines multidisciplinary earth science studies of the Canadian land- 
mass and surrounding offshore margins. Canada’s vast geographic expanse and its 


diverse geological history provide an exceptional opportunity to investigate the 


evolution of the northern North American continent over geological time from 


tectonics and iis tectonic history of the damend: 
bearing continental root beneath Slave Geological 
Province. Results from the Peace River Arch 


4 billion years ago to the present. 
Federal S&T can often draw on a broader range of expertise and international 


contacts than can most individual firms in Canada. By mobilizing these resources, aa 
Industry Seismic Experiment were released, pro- 


viding new insight into fault history associated with 
hydrocarbon emplacement and tectonic evolution 
For example, NRCan and Japanese scientists joined forces in 1997 in a major of the crust that hosts recent diamond discoveries 


the federal government is able to develop a knowledge base upon which entire 


sectors of the economy or society can draw. 


research partnership to develop and test new exploration technologies for gas in the Buffalo Head Hills of northern Alberta. 
hydrates. Gas hydrates incorporate natural gas into a solid ice-like structure under 
conditions of cold temperature and high pressure. They occur beneath permafrost 
and in offshore sediments overlain by deep water. ‘Although little studied in nature, 
they represent a huge potential energy source, a significant hazard to conventional 
exploration drilling, and a possible source of greenhouse gases during global 
warming. To acquire geoscience and engineering information about the natural dis- 
tribution and properties of gas hydrates in an Arctic setting, a team that included 
the U.S. Geological Survey and a variety of Canadian, Japanese, and American com- 
panies drilled the first gas hydrate research well in the Arctic in February 1998, 


and collected the first Arctic gas hydrate samples ever recovered below permafrost. 


ace Sot H wking was there, 
the physical properties of the enclosing sediments. two Canadian Nobel Prize recipients, Drs. Bert am 
Another example where the federal government can be a logical mechanism Brockhouse and Richard Taylor. The federal gov- 
ernment contributed $47 million towards the con- 
struction of the Sudbury Neutrino Observatory. 


Innovative, on-site laboratory testing characterized hydrate concentrations and 


for undertaking large-scale S&T projects is in the field of earth observation. Under 
the earth observation programs jointly managed by the CSA and NRCan, the first 


28 


version of the Canadian Earth Observation Network has provided on-line access 

to earth observation data. Applications for satellite were successfully transferred to 
users and include land cover mapping, large area digital elevation model generation, 
information products for agri-business and mineral exploration, environmental 
impact assessment, forestry, and mobile technical offices. 

Another key role of federal S&T is to provide a bridge between the varied efforts 
across Canada. In some cases this means developing, or helping to develop, techni- 
cal standards that facilitate the integration of information from diverse sources. In 
other cases, it means doing some of the fundamental research to allow these stan- 
dards to be developed. The Defence Research Establishment Valcartier and Defence 
Geomatics played an important role in the development of the Open Geospatial 
Datastore Interface (OGDI), a key technical component of the GeoConnections ini- 
tiative. The OGDI project is an open systems development that solves many of the 
difficulties related to geospatial data interoperability across system, data type and 
data format integration issues. OGDI harnesses the power of the Internet, using an 
open Web-based architecture to provide access to data both locally and over any 
TCP/IP network, and is expected to reduce some of the barriers to growth in the 
geographic information systems industry. 

In a number of key sectors, the federal government has the explicit responsibility 
for the management of natural resources. Fisheries is one of these areas. Results of 
research by DFO are used by other levels of government, universities and private 
firms. For example, DFO’s Marine and Environmental Data Service supplied on-line 
ocean data to over 300 clients from Canadian industry, academia and international 
organizations. The stock status reports, the scientific basis for resource conservation, 
are available to Canadians on DFO’s Science Web page. 

In the global, knowledge-based economy and society, Canada benefits from sci- 
entific progress from around the world. At the same time, it can draw on this global 
experience much more effectively if it contributes to the global scientific effort. In 
this context, Environment Canada has pushed further the development and applica- 
tion of its Global Climate Models to provide insight into the behaviour of the cli- 
mate system in the future. Environment Canada has state-of-the-art models that are 
used by the Intergovernmental Panel on Climate Change (IPCC). Most of the devel- 
opment has involved partners through the Climate Research Network (CRN) of the 
Atmospheric Environment Service. A recent evaluation of the CRN documents how 
Environment Canada has increased the effectiveness of its climate change work as a 
result of this partnership. The results are being made available electronically, both 
through the Environment Canada Web site, and through an IPCC data distribution 


centre. NRCan continues to play a major role in international scientific research on 


plant was operational by the fall of 1995. Three 
additional industrial partners have since joined the 
consortium. In early 1997 the facility was expanded 
to meet new requirements of the industrial part- 
ners. All consortium costs are equally shared by 
members. The NRCan pilot plant results were 

an integral part of Shell Canada’s design of its 
$1.3 billion, 150 000 barrels per day oil sands 
extraction plant near Fort McMurray, Alta. 


he basis of expert opinion. The steerin 
committee and review of the guidelines involved 
over 200 persons from across the country, including 
family physicians, nurses, surgical/medical/ 
radiation oncologists, breast cancer survivors, 
national and provincial cancer agencies, as well 
as national health professional educational bodies. 
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carbon budget modelling and the role of forests as a source and “sink” of atmos- 
pheric carbon. In August 1998 a first workshop in a series was held. Other work- 
shops will take place in Canada, Russia, Sweden and the United States, leading to 
an international conference in Canada in 2000 on “The Role of Boreal Forests and 
Forestry in the Global Carbon Budget.” The goal is to develop the first comprehen- 
sive carbon budget of the circumpolar boreal forest zone. 


3.1.3 Sustainable Job Creation and Economic Growth 
Through Innovation 

Many observers use a fairly narrow definition of innovation, focussed on making 
money from the exploitation of a good idea. In general, this is not a role of the fed- 
eral government. It is the private sector that should be creating the wealth by which 
Canada can continue to prosper. However, a notable characteristic of the Canadian 
economy is our apparent weakness in commercialization: we are not profiting from 
our ideas. Many good ideas arise from research and other SAT activities within 
federal departments and agencies, and even more arise from research in universities 
supported by the granting councils. However, since many government departments 
and agencies do not have a mandate to commercialize these ideas, more focus is 
needed on transferring the technologies to those who can turn them into profitable 
products, processes and services. The Federal Partners in Technology Transfer (FPTT) 
has met the growing need and demand in government for a forum to deal with issues 
related to technology transfer and commercialization. FPTT includes 14 depart- 
ments and agencies,! led by the NRC. Over the past year, FPIT has provided a forum 
for the right people to talk to each other about successful initiatives, domestic and 
international model practices, upcoming events, and common concerns. As a result, 
individual departments and agencies have saved both time and money, and become 
more effective in their technology- and knowledge-transfer activities. 

AAFC’s Matching Investment Initiative (MII) is an innovative way to assist indus- 
try in meeting its research needs, and draw private sector investment to support the 
_ department's research capability. The MII has been a major success since it was 
launched about three years ago. Investments, which have consistently shown annual 
growth, are expected to inject more than $70 million worth of public-private funds 
in new R&D into the economy by the end of the century. Companies and organiza- 
tions partnering with the department under the MII represent a broad cross-section 
of the Canadian agri-food industry, including small and medium-sized enterprises, 
multinational corporations, producer groups, and consortia of private firms. 

The government can be an important source of knowledge, which can have 
significant benefits in both economic growth and improved quality of life, when 
applied to policy and regulations. Indeed, well-designed, scientifically sound regula- 
tory systems can increase the international competitiveness of Canadian products by 


. Agriculture and Agri-Food Canada, Atomic Energy of Canada Limited, the Canadian Food Inspection 
Agency, the Canadian Space Agency, the Communications Research Centre, the Department of 
Fisheries and Oceans, the Department of National Defence, Environment Canada, Health Canada, 
Industry Canada, the Medical Research Council of Canada, the National Research Council Canada, 
Natural Resources Canada, and the Natural Sciences and Engineering Research Council of Canada. 
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into the 21st century. On 
operational level, the department can expect to 
achieve cost-savings in the acquisition process 
as well as in operational training through the net- i 
work's extensive evaluation of DND’s use of and 
expertise in modelling and simulation (M&S). This 
effort will lead to harmonized recommendations 

to the department for the optimal exploitation of 

these M&S capabilities. 


ensuring high quality and establishing a high international reputation. For example, 
two recent case studies demonstrated that Environment Canada’s scientific knowl- 
edge makes a substantial contribution to sustainable development. These indepen- 
dent studies were done to assess the socio-economic impacts of Environment 
Canada’s research supporting Canada’s pulp and paper regulations and control of 
ozone-depleting substances. The studies examined Environment Canada’s unique 
contribution to the global scientific knowledge base and found that benefits have 
been considerable for Canadians. 

With respect to the research supporting pulp and paper regulations, the case 
study concluded that, for an investment of about $13 million in federal research on 
the pulping process since 1988-89, the impact on Canada’s gross domestic product, 
as a best estimate, was about $546 million. Environment Canada’s research was 
ground-breaking and helped to protect Canada’s access to foreign markets. Also, if 
the department had regulated on the basis of existing scientific knowledge (mainly 
from Swedish research), industry would have needlessly incurred higher costs to 
comply with an inappropriate regulation. 

Environment Canada’s research on stratospheric ozone not only enabled Canada 
to have a significant impact on the Montréal Protocol but also led to the develop- 
ment of the UV index, the first of this type of advisory, which enables people to pro- 
tect themselves from increased ultraviolet rays. The ultimate results of this research 
include reduced incidence of skin cancer and fewer environmental impacts that 
would reduce fishery and agricultural productivity. The cost-benefit analysis carried 
out showed that, as a best estimate, the $108 million invested in the department's 
stratospheric ozone research since 1975-76 had an impact of about $432 million 
on Canada’s gross domestic product. 

The NRC is one of the few federal agencies with a mandate for industrial support 
and assistance. For example, it's Biotechnology Group currently has a combined 
portfolio of 107 collaborative agreements with partners across Canada, including 
73 industry partners, 20 universities and 13 other federal and provincial govern- 
ment departments. Last year, the group created four new spin-off companies, and 
generated one licence and 15 patents. Twenty-eight firms used incubation facilities 
within the group’s institutes, and 13 products and processes were commercialized. 
The NRC's Manufacturing Technologies Group has a portfolio of 346 research con- 
tracts with 255 clients, an increase of 13% from 1996-97. In 1997-98, the group 
generated 11 patents and 11 licences. During the year, the NRC Entrepreneurship 
Program entered into 42 new licensing agreements. The royalties collected from 
licences in 1997-98 doubled from the previous year, totalling over $2 million. In 
1997-98, six new firms were spun off by NRC researchers, bringing the two-year 
total to 10. 

In order to better use the international pool of knowledge on science and tech- 
nology, science-based departments and agencies in the federal government have 


been consulted on their views for developing an international science and technology 
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initiative has 
led to seven industry-led Technology Roadmaps exer- 
cises on a pilot basis. At present, three Technology 


Roadmaps teams are involved in Phase |: Electrical 


Power, Medical Imaging and Metal Casting. Four 
teams are involved in Phase II: Aerospace and 
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framework. This framework would facilitate federal coordination in the area of 
international ST. The science-based departments’ and agencies’ views have been 
consolidated, and more focussed consultations are under way to clarify areas of 
consensus. An analysis will then be provided for the Assistant Deputy Minister 
Committee on Science and Technology to coordinate the next steps. 

The important role that the federal S&T effort can play in access to foreign mar- 
kets and to leading-edge products and processes should not be underestimated. 
With global pressures for the harmonization of regulations, Canadians demand 
assurances that their traditional high standards will not be diminished. Significant 
research is conducted by (or for) federal organizations such as Health Canada, the 
NRC and the Standards Council of Canada, to support the development of mutual 
recognition agreements (MRAs) with other countries. MRAs increase efficiency and 
effectiveness by reducing duplication, and ensure the availability of products in a 
more timely manner and at a potentially lower cost. They facilitate the development 
of new export markets for Canadian therapeutic products and simplify trade by 
reducing barriers without compromising Canadian standards. MRAs also enable 
Canadian regulators to allocate resources to products imported from countries that 
lack appropriate standards and foster increased Canadian-European regulatory 
cooperation. 

NRCan’s involvement in the adaptation of South African hydraulic drill technol- 
ogy for Canadian conditions is another example of the important role of the federal 
SAT effort in bringing to Canada foreign technology that could significantly benefit 
Canadian industry and contribute to the creation of jobs. The CANDRILL water- 
powered rock drill is being developed under a consortium agreement involving 
NRCan, Hydro-Québec, the SOREDEM group of Quebec mining companies, and 
Novatek of Johannesburg, South Africa. Work to date indicates that, compared 
with compressed air drills, the CANDRILL will offer double the penetration rates, 
reduced vibration, fewer dust and oil mist emissions, and improved energy effi- 
ciency. The new drill will be manufactured in Canada for the North and South 
American markets, where sales may exceed 2000 drills a year. 

The widely increased availability of digital information is shaping our economy 
and society, both expanding the bounds of what is possible and changing who is 
able to control and profit from the information. This has created opportunities for 
innovative firms in many fields. It has also forced governments to find innovative 
ways to process and package this information to benefit Canadians. An example is 
GeoConnections, a collaborative effort to provide a range of geographic information 
to Canadians. 

In a number of high profile, high technology-intensive fields, governments 
around the world support their domestic industries. The defence and aerospace 
fields are prime examples. In these fields, the government can have an important 
role in terms of levelling the playing field. Technology Partnerships Canada (TPC), 
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mated that the MRA could eliminate 50% of 

the product testing and certification costs that : 
exporters currently bear to meet Environment 
Canada’s regulatory requirements. The MRA 

could also facilitate the development of new 

export markets for Canadian therapeutic products. 


The geomatics industry has stated that developing 
GeoConnections is the most important thing Canada 
can do to support its growth. GeoConnections will 
foster a projected 10% industry growth per year, 
potentially creating 16 000 new jobs over the next 
five years. 


a key outcome of the S&T strategy, has a mandate to support the enabling technolo- 
gies upon which Canada will build its future, as well as to support commerciali- 
zation efforts in sectors where foreign governments are providing support. As of 
March 31, 1998, TPC had approved 66 projects in aerospace and defence industries, 
environmental technologies, and enabling technologies. These projects will result in 
multi-year research and development investments of $588 million by TPC. TPC’s 
investments will leverage an additional estimated $2.4 billion in research and devel- 
opment and downstream investments by private sector partners. Projections by pri- 
vate sector partners indicate that these investments will generate some $67.8 billion 
in sales. It is estimated that nearly 14 500 jobs will be created or maintained 
directly and indirectly through these projects. 

Governments around the world are the keepers of a vast resource of technology: 
their patent data bases. These data bases are considerable stores of information on 
technological developments and innovations, and can be the starting point for new 
innovations. Seeking to make Canada’s patent information more accessible, and 
thus more useful to Canadian firms and innovators, Industry Canada’s Canadian 
Intellectual Property Office recently placed its massive patent data base on the 
Internet. The data base includes detailed information and drawings of more than 
1.3 million patents and patent applications that have been filed over the past 
80 years. The new on-line data base was developed with a private sector partner. 

Encouraging the commercialization of university research has been a government 
priority for a number of years. It has driven the creation of university-industry 
programs under the granting councils, and is a key objective of the NCEs. It also 
propelled the creation in 1998 of an expert panel by the ACST, which will provide 
the government an external perspective on how to maximize the results from this 


important federal investment. 


3.2 People: Investing in the Leading-edge Work Force of the 21st Century 


A large and growing body of evidence supports the proposition that a nation’s 
economic prospects and the quality of life of its citizens are critically dependent on 
the knowledge and skills of its people. A literate, highly skilled and innovative work 
force is the key to success in a world that is being rapidly transformed by informa- 
tion technology. Hence, governments the world over are re-examining their support 
to education and training systems with a view to improving access and making 
these systems more responsive to the demands of an ever-changing labour market. 

Canadians of all ages and both genders are acutely aware of the increasing social 
and economic benefits to be derived from the pursuit of higher education. Full-time 
enrolment in colleges and universities is at an all-time high and, in today’s untver- 
sity graduating classes, the women outnumber the men. Over the past 20 years or 
so, the number of adults returning to full-time studies has more than tripled. Most 
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of these returnees are going back for job-related reasons. In response to these trends, 

the federal government's 1998 budget contained a package of measures — some 

new, others building on existing programs — to provide Canadians with greater 
access to the knowledge and skills needed to acquire better jobs. 

This set of measures, the Canadian Opportunities Strategy, takes action on the 
following seven fronts by: 

w providing more than 100 000 students with Canada Millennium Scholarships, 
averaging $3000 a year, and Canada Study Grants to as many as 25 000 students 
who are in financial need and have children or other dependants; 

m increasing assistance by $405 million over three years for advanced research and 
for graduate students through increased funding for the three granting councils; 

w helping graduates manage their student loans by providing tax relief on interest 
payments on student loans, and through improvements to the Canada Student 
Loans Program; 

w helping Canadians upgrade their skills throughout their working lives by allowing 
tax-free withdrawals from their registered retirement savings plans, and by 
extending the education tax credit and the child care expense deduction to 
part-time students; 

= ensuring that families can better save for their children’s future education by 
providing stronger incentives through a new Canada Education Savings Grant — 
a grant of 20% on the first $2000 of contributions made each year to registered 
education savings plans; 

= supporting youth employment by more than doubling funding for youth at risk 
who lack basic education and job skills, and by providing employers with an 
employment insurance premium holiday for additional young Canadians hired 
in 1999 and 2000; and 

ws increasing funding for SchoolNet, the Community Access Program, and 
CANARIE to help bring the benefits of information technology into more 


classrooms and communities across Canada. 


The trends evident in the private sector labour force are also reflected in the fed- 
eral public service employment statistics. Coincident with downsizing, there has 
been a gradual change in the occupational profile of the federal public service, with 
the emphasis shifting toward jobs held by knowledge-based workers (see Figure 8). 
As of March 31, 1998, 52.7% of federal employees occupied positions in the execu- 
tive, scientific and professional, and administrative and foreign service categories, 
compared with 43.0% on March 31, 1993. The strong growth in the administrative 
and foreign service category is almost entirely due to a 34% increase in the size 
of the computer systems administration group. Other groups showing a sizeable 
increase include economics, sociology and statistics; mathematics; and physical 
sciences, which are all within the scientific and professional category. Moreover, 
growth in these groups occurred during a period when overall public service 
employment was decreasing by 22.2%, 
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Figure 8: Changes in the Professional Composition of 
the Public Service, 1993 to 1998 
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Source: Treasury Board Secretariat 


With downsizing, there has also been an increase in the proportion of knowledge- 
based positions occupied by women. As of March 31, 1998, women occupied 46.8% 
of the positions in the executive, scientific and professional, and administrative and 
foreign service categories, up from 41.4% in March 1993. More than 48% of the 
women in the public service now work in one of these three professional categories. 
Within the scientific and professional category, almost one third of the jobs are 
today performed by women, compared with about 29% in 1993. This trend is 
likely to continue, since not only are there more women than men graduating 
from universities, but the women presently in the public service are also younger on 
average than their male counterparts. Of the employees in the under-30 age group, 
53.8% are women (see Figure 9). This is five percentage points higher than in 1993. 


Figure 9: Employment in the Scientific and Professional 
Category by Gender and Age Group, March 1998 
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Source: Treasury Board Secretariat, “Employment Statistics for the Federal Public Service.” 
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3.2.1 People: Enhancing Quality of Life 

The people of Canada enjoy a high quality of life: the United Nations has once 
again identified Canada as the best place in the world to live. More importantly, 
however, those same people — Canadians — are in large part responsible for creating 
and maintaining that quality of life. It is therefore important that the federal gov- 
ernment continue to invest in people and their skills, especially since most of the 
opportunities presented by the knowledge-based economy and society require 
higher levels of skill and knowledge. Thus, the Millennium Scholarship Foundation, 
with a $2.5 billion endowment, has as its basic objective to improve the accessibility 
of post-secondary education to all Canadians in order to maximize their potential 
to participate in the Canadian and global, knowledge-based economy. 

The federal government needs a strong, highly motivated work force. Revitalizing 
this work force has been an even higher government priority since the release of the 
SAT strategy in 1996. The Framework for the Human Resources Management of S&T 
is a model for collectively developing solutions to human resource issues, which is 
now being used as a model across the federal government. Through a community of 
common interests, involving departments and agencies, central agencies, employees, 
and bargaining agents, it is helping to prepare the federal S&T work force to meet 
the challenges of the future. 

The framework is managed so as to maximize its ability to deliver on the 
demands of the Canadian people, and is continuously renewed to remain up to 
constantly evolving challenges. In the past year, the community-wide consultations 
and planning have turned into concrete results. Most notably, an S&T Managers’ 
Forum held in December 1998 brought together federal government managers from 
across Canada. The forum led to new appreciation of the shared challenges facing 
federal S&T and a renewed commitment to delivering the highest calibre of science 
and technology to support the protection of the environment, as well as human 
health and safety, and government policy making. As well, the results of pilot 
projects in areas such as training, staffing flexibilities, information exchange and 
- career development are now being assessed and put into action across the govern- 
ment. Implementation of these approaches across the government will help the fed- 
eral S&T work force remain both forward-looking and responsive to changing needs. 

Work to improve Canadians’ quality of life often brings together the natural and 
social sciences to provide Canadians with the information they need to make wise 
choices. For example, the first-ever Canada's Physical Activity Guide to Healthy Active 
Living, released in the fall of 1998, is a distillation of the best current Canadian 
scientific opinion on physical activity and health. The guide is a joint project of 
Health Canada’s Fitness and Active Living Unit and the Canadian Society of Exercise 
Physiology. A panel of internationally recognized Canadian scientists (exercise 
physiologists and social psychologists) led a peer-reviewed process to reach consen- 
sus on guidelines for the amount and type of activity needed to benefit health, 
and the most effective design of social marketing messages. As it represents state- 


of-the-art science and social marketing, the guide is expected to become a reference - 


guide as influential as Canada’s Food Guide to Healthy Eating. 
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and equi issues (women, Aboriginal 
people with disabilities, visible minorities). 
Inclusion of technologists’ and technicians’ 
concerns in the discussion and resolution of 
S&T issues, so that the S&T community is 
represented in its entirety. 

Establishment of internal and external commu- 
nications mechanisms for the S&T community. 


One of the most important roles of federal S&T is to inform policy and decision 
making. As a result of population analysis of health issues and health determinants, 
Health Canada has developed an extensive focus on childhood and youth health, 
well-being and development. Since investments in healthy child development can 
result in decreased costs and demands on the health care, social services, education 
and justice systems in the future, Health Canada is carefully evaluating the major 
community-based programs and analysing the data available from major population- 
based health studies for further information on key risk factors and successful 
intervention strategies. 


3.2.2 People: Advancement of Knowledge 

Knowledge has some unique properties when examined from an economic view- 
point. As a factor of production, it is re-usable without losing its value, although its 
value may diminish with wide distribution. It can be applied in many different con- 
texts, creating new value each time. Not all knowledge can be stored in a quantifi- 
able form, since much of it is in the form of tacit knowledge or know-how. Because 
they either carry this knowledge or apply it, people are the key link in translating 

knowledge into tangible benefits to society. Thus, by focussing on the people part 
of the equation, governments are able both to advance knowledge and to ensure 
that it has an ultimately positive return. 

From a demographic standpoint, Canada’s aging population is a concern. This 
is a problem Canada shares with many industrialized nations. Recent data from 
the Association of Universities and Colleges of Canada indicate that, in Canadian 
universities, a growing proportion of researchers are nearing retirement age. This 
trend is also mirrored in studies of the demographics of the federal S&T work force. 
However, for a number of reasons, the supply of young scientists and engineers 
is not keeping pace with the rate of retirement. This is leading to fears that the 
nation’s S&T capabilities will decline in the future, when they will be needed more 
than ever. To reverse this trend, the federal government is seeking to address the 

underlying factors by improving opportunities for young researchers and ensuring 
that the national S&T apparatus remains vibrant, in order to attract and retain the 
best and brightest minds. 

The NCE program is an excellent example of how the federal government is 
supporting the advancement of knowledge while generating other benefits to 
Canadians. The NCEs draw together academic and private sector researchers from 
institutions across Canada to tackle leading-edge research. In 1997-98, the 14 NCEs 
involved more than 742 university network researchers, 54 universities, 456 compa- 
nies, 336 other organizations across Canada, and 94 foreign partners. In addition to 
state-of-the-art research, the networks provide employment and valuable training 
experience to some 3262 highly qualified people (industry associates, federal and 
provincial agencies, hospitals, research associates, postdoctoral fellows, technical 
staff, graduate students, and summer/undergraduate students). The active involve- 


ment of Canadian industry provides stimulating training environments and 
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employment opportunities. Of the postdoctoral fellows and students who graduate 
and leave the networks, the majority are hired by industry (56.45%), universities 
(31.36%) or government (5.39%). Since the beginning of the NCE program, the 
networks’ entrepreneurial thrust has resulted in the creation of 59 spin-off companies. 

The SSHRC is planning to launch the Community University Research Alliances, 
an innovative model to develop knowledge and expertise geared to community 
development through innovative alliances between universities and local and 
regional action groups. These innovation centres are designed to mobilize researchers 
and students at universities to develop knowledge and transfer mechanisms around 
priority issues such as youth, violence, sustainable development, health care restruc- 
turing and local governance. In a pilot phase, the program will allow the establish- 
ment of up to 16 innovation centres that will focus on developing knowledge, 
expertise and innovative transfer mechanisms to contribute to the development 
of communities across the country. 

The important role performed by universities, colleges, hospitals and other 
not-for-profit research institutions can be diminished without the appropriate 
infrastructure. Research equipment in many of these institutions is aging and often 
not able to address the needs of leading-edge research and teaching. This was the 
reason behind the creation of the Canada Foundation for Innovation (CFI). In 
October 1998, the CFI announced awards totalling $21.6 million to help strengthen 
the capability for world-class research and technology development at 35 Cana- 
dian universities and research institutions. These investments enable more than 
550 researchers in institutions across the country to have access to the advanced 
equipment and facilities they need to undertake leading-edge research. Under its 
New Opportunities fund, the CFI recently announced an investment of $36 million 
to help launch the careers of more than 400 new faculty members in 26 universities 
across the country. The funds will be used to provide the new university researchers 
with the equipment and installations needed to address important problems in 
the areas of health, science, engineering and the environment. For projects under 
$350 000, the CFI approved an investment of $7.8 million for 67 infrastructure proj- 
ects at 26 institutions. These awards will help strengthen the research infrastructure 
in the institutions’ priority areas. For projects over $350 000 and regional/national 
facilities, 14 institutions will receive funding for 16 projects, totalling $8.1 million. 

Programs such as the CFI, through their cost sharing of funding, leverage signifi- 
cant investment by the private sector. In other cases, however, government initiatives 
attract private sector funding simply through their potential for positive impacts 
on Canadian society. Microsoft CEO Bill Gates recently donated $1 million 
to Industry Canada’s Grassroots, a SchoolNet initiative intended to encourage 
Canadian K-12 teachers and students to develop on-line learning projects. Industry 
Canada hopes to obtain $15 million from the private sector over the next three 
years, which the federal government will match. Some 20 000 projects are expected 
to be spawned by 5 million students as a result of this program. 
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conventional surgery. 


car 


off company, will begin clinical trials in 1998 with a y 
proprietary treatment for brain cancer. With CGDN's 
strong presence in the research community and 
world-recognized contributions to genetics, the 

future of Canada in this area looks promising. 


3.2.3 People: Sustainable Job Creation and Economic Growth 

As the knowledge-based economy and society have become a reality around the 
world, governments have shifted the focus of their activities. With continued pres- 
sure for the reduction of government spending and the globalization of economic 
activity, governments have decreased their direct funding to businesses. Instead, gov- 
ernments are seeking to become key sources of information and intelligence, They 
are using the power of information technology to reach out to users from all walks 
of life and with a wide range of needs. 

Industry Canada’s Strategis Web site, launched in 1996, has quickly become the 
largest and most successful source of business information of its type in the world. 
Strategis provides information for and about the people who create economic growth 
in Canada — businesspeople and entrepreneurs. Strategis’ National Expertise Index 
provides access to more than 15 000 Canadian researchers in university and govern- 
ment labs that can assist Canadian firms with cutting-edge research, technologies 
and expertise to promote innovation-based growth and profitability. Strategis also 
provides the Opportunity Match service to link the research and technology avail- 
able for licence or exploitation to firms that have problems to solve or new markets 
they wish to exploit. Several of Strategis’ novel information products also support 
innovation in Canada. Commercialization efforts of Canada’s smaller firms and 
entrepreneurs are supported through the Commercialization Toolbox — a novel, 
Internet-based product that provides how-to guides, checklists, templates and an 
extensive data base of commercialization experts in government and the private sector. 

Federal government researchers have a long history of inventions that have 
made significant contributions to the Canadian economy and society. For the past 
25 years, the Government of Canada has had an award program to encourage the 
disclosure of inventions made by public servants. In 1973, the federal government 
enacted the Public Servants Inventions Act to cover inventions made by public ser- 
vants where ownership was vested in Her Majesty. Under this act, inventors may 
receive cash payments of up to 35% of the royalties received by the Crown for 
the invention. 

The federal government plays a key role in recognizing and thus encouraging 
the entrepreneurs who create jobs and economic growth in Canada. The govern- 
ment provides support for the National Quality Institute, which administers 
the Canadian Awards for Excellence to deserving individuals or organizations in 
the public or private sector — in government, business, health care or education. 

Canadian industrial and business sectors are continually adapting to maintain 
their competitive edge in the international, knowledge-based marketplace. The sec- 
tors that are now driving Canada’s economic growth and job creation are knowl- 
edge-intensive. Demand for highly skilled workers is growing, but many sectors are 
experiencing difficulties in finding and retaining such workers. At the same time, 
however, some of Canada’s recent graduates from universities and colleges are finding 
it difficult to find jobs in the fields for which they have trained. The difficulties 
reported by both business and graduates need to be understood and addressed. 


fessionals with Fee sil The FIST 
program has created 311 jobs for recent post- 
secondary graduates with Western Economic 
Diversification Canada funding of $11.5 million 
as of October 31, 1998. 
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Strengthening our understanding of the skills challenges facing the nation and 
finding solutions is a key concern of the federal government. To understand better 
the dynamics at play and the nature and scope of the human resource problems 
faced by Canadian employers, the Secretary of State (Science, Research and Devel- 
opment) undertook, in spring 1998, a series of consultations with leaders from 
industry, academia, labour, national sector councils, granting councils and the 
federal government. The first message was that these challenges are global, not 
national. The following key priorities were identified: 

w to correct/eliminate skills shortages; 

= to attract skilled workers from abroad; 

w to retain skilled workers; 

= to attract youth to specialized fields; and 
a to upgrade skills. 


Responding to the messages heard by the Secretary of State, the federal govern- 
ment has taken action on a number of fronts. For example, the federal government 
is addressing the challenge of attracting skilled workers from abroad in three ways: 
through the software development worker pilot project, upcoming reforms to 
Canada’s Immigration Act, and the spousal employment authorization pilot. 

The federal government has a responsibility to address the “big picture” in 
areas such as economic growth and social development. For this reason, it supports 
broad programs in social science research of importance to the nation as a whole. 
For example, in March 1998, the 11 science and economic organizations of the 
Industry Portfolio participated in a workshop entitled “Building Local Capabilities 
for Innovation.” As a result of this workshop, the Portfolio established a work plan 
that focusses on local community innovation. One key project in this work plan 
involves SSHRC, the NRC and NSERC, which have invested $600 000 over three 
years to create the Innovation Systems Research Network. This national network of 
researchers will examine the link between innovation and development in various 
- regions of the country. The three-year pilot project will support university-based 
research on technological change, economic development, and the systems that 
affect how innovations — such as new or improved services, products, management 
methods or production techniques — are applied in society. The new knowledge 
produced by this research should help policy makers better understand how science, 
technology and economic policy affects economic development. 

Federal S&T activities also support the goals and economic aspirations of 
Canada’s Aboriginal peoples. For example, NRCan delivers the First Nations Forestry 
Program in partnership with DIAND. The program aims to enhance economic 
opportunities in the forest sector for First Nations people and to increase their 
capacity to sustainably manage their reserve forests. In March 1998 the program 
completed a highly successful second year of operation. More than 200 proposals 
received $5.5 million in program funding, with an additional $14 million in sup- 


port from First Nations and other partners. Examples of projects include a joint ven- 


ture between the Ditidaht First Nation and British Columbia Forest Products Ltd., 
leading to the construction of a First Nation sawmill; an initiative with the Berens 
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the tion oft 


rating successful practices into new immigration 


g policies, The Software Development Worker Pilot 


Project, which began in May 1997, has attracted 
more than 500 software developers from countries ' 
such as India and Russia. With an estimated 

shortage of about 20 000 software workers in 

Canada, the program is popular because it 
streamlines the hiring process. 


River First Nation in Manitoba to conduct log home building courses for First 
Nations people on their reserve, which has led to permanent employment in 

this sector; and the establishment of a forest nursery by the Makwa Development 
Corporation of the Algonquins of Golden Lake. 


3.3 Taking Control of Horizontal Issues 


3.3.1 Science and Technology Advisory Structure, Progress 
and Outputs 

The 1996 SAT strategy advised on the need for new institutions and mechanisms 
to be created for the governance of science and technology. A key concern was how 
to address the numerous and increasingly complex S&T issues the government was 
facing. The government required governance infrastructures incorporating consul- 
tation and advice from the best-qualified advisors in the country, whether from 
the public or private sectors. 

In the past year, the government undertook initiatives to profit from this external 
advice. Flowing from recommendations made by the ACST, authorization has been 
given to establish expert panels on specific S&T issues. To maintain and improve 
Canada’s position at the forefront of the knowledge society, the ACST formed expert 
panels to address issues at the core of this challenge: the development of skills 
needed for the knowledge society, and the commercialization of university research. 
The deliberations of the panels are to be completed within a year, at which time 
reports from the panels will be made public. 

Futhermore, the ACST was given approval to appoint a Deputy Chair for the 
council in December 1998. The Deputy Chair will help the ACST chart its ongoing 
work plan, manage the expert panels process, and provide a focal point for the 
council's interaction with other advisory bodies and with the scientific and business 
communities in Canada and around the world. 

The government has also tapped expert external advice through another means. 
Heeding the S&T strategy’s call for greater reliance on expert external advice, most 
science-based departments and agencies created external advisory bodies. To better 
integrate this diverse external advice received by ministers and agencies, the govern- 
ment established the Council of Science and Technology Advisors (CSTA). 

Chaired by the Secretary of State (Science, Research and Development), the CSTA 
complements the work of the ACST. Although both deliver external advice to the 
government, their priorities differ. ACST members will continue to focus on trans- 
forming S&T into economic growth and employment, while CSTA members will 
advise the government on internal, crosscutting S&T issues. The first two tasks for 
CSTA members are to examine the roles of the federal government in the perfor- 
mance of SAT and its ability to fulfil these roles, and to develop a set of guidelines 


for the use of scientific advice in government decision making. 
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The use of expert panels and the creation of the CSTA advance the government 
agenda of a cooperative and coordinated approach, more closely linking the ideas 
and expertise of government, business, finance and academia. 

This governance structure, set out in the S&T strategy, also ensures close contact 
between the various S&T policy advisory bodies and excellent complementarity 
between their agendas. The Secretary of State (Science, Research and Development) 
is the Vice Chair of the ACST and the Chair of the CSTA. As well, the Deputy Chair 
of the ACST sits as an ex-officio member of the CSTA. The CSTA is also linked to 
the internal Assistant Deputy Minister Committee on Science and Technology 
(S&T ADMs), as one of the co-chairs of SAT ADMs is an ex-officio member of the 
CSTA. This network of linkages between the various S&T advisory committees, and 
the fact that the secretariats for all three bodies are located within the same sector at 


Industry Canada, have resulted in significant cross-fertilization of ideas. 


3.3.2 Renewal of the Canadian Biotechnology Strategy 

Biotechnology is an important component of Canada’s knowledge-based econ- 
omy. In the 1997 Speech from the Throne, the federal government acknowledged it 
as an important sector for future jobs and economic growth. On August 6, 1998, the 
government announced the renewal of the Canadian Biotechnology Strategy (CBS), 
which replaces the 1983 National Biotechnology Strategy. A cornerstone of the 
renewed strategy is the balanced approach to develop biotechnology as an impor- 
tant economic engine within the context of social and ethical considerations. 

The strategy follows extensive, broad-based consultations with key stakeholders 
and the public. Altogether, more than 5000 individuals participated in a variety of 
activities, including three sets of consultations in the spring of 1998. The first set of 
consultations involved multi-stakeholder roundtable consultations in five cities 
across Canada concerning the strategy’s policy framework, the advisory committee, 
and public information and participation. The second set of consultations focussed 
on matters pertinent to Canada’s main biotechnology sectors: health, agriculture 
and agri-food, environment, aquaculture, forestry, mining and energy, and biotech- 
nology R&D. The third set examined the strategic priorities for biotechnology R&D, 
including basic/fundamental R&D, regulatory/stewardship R&D, and innovative/ 
wealth-generating R&D. As the government was seeking advice through roundtable 
and sectoral consultations on R&D, it also sought input from the general public 
through means such as its Web site and public opinion research. Consultations 
during the renewal process also included the provinces to ensure that their views 
were reflected in the final strategy. 

Central to the strategy is the creation of the Canadian Biotechnology Advisory 
Committee. This independent, expert panel will advise a team of seven key minis- 
ters on the ethical, social, economic, scientific, regulatory, environmental and health 
aspects of biotechnology. It will advise on policy directions but will not arbitrate 
regulatory decisions. A key element of the strategy will also give Canadians an 
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ongoing forum to voice their views and participate in an open and transparent 
dialogue on biotechnology issues. To that end, the strategy will facilitate Canadians’ 
access to accurate, understandable information regarding biotechnology, its applica- 
tion and its regulation. 

The strategy also sets out a policy framework consisting of a vision, guiding 
principles and goals that reflect biotechnology’s importance as a key contributor to 
quality of life and economic growth in Canada. The framework contains 10 themes 
for concerted action over the coming months to implement the strategy’s goals in 
partnership with the provinces and territories, industry, academia, consumers, 
environmental groups, and other interested parties. 

A team of seven ministers, coordinated by the Honourable John Manley, 
Minister of Industry, will oversee the strategy and address issues that cut across the 
mandates of various federal departments and agencies. The seven federal ministers 
are those whose portfolios touch on biotechnology matters: Industry, Agriculture 
and Agri-Food, Health, Environment, Fisheries and Oceans, Natural Resources, 
and International Trade. 

One of the immediate priorities to be addressed is the commitment to the 
Canadian regulatory framework for products of biotechnology, which provides the 
necessary safeguards to protect health, safety and the environment. The regulatory 
system is a crucial intermediary between product R&D and ensuring that safe and 
effective products are offered on the Canadian marketplace. The Canadian regula- 
tory system for products of biotechnology is often highlighted as one of the best 
in the world, and has been viewed as a model system by a number of countries 
and international organizations. However, the effectiveness of this system is at risk. 
Recent scientific advances have focussed research into new, and increasingly com- 
plex, biotechnology products and applications. In particular, these advances mean 
that there will be an imminent acceleration of new products into the Canadian 
regulatory system. The Canadian Food Inspection Agency, as the regulator of 
plants developed through biotechnology in Canada, is expecting to see substantial 
increases in crop species and product types, and a resultant increase in workload. 

What made the renewal of the Canadian Biotechnology Strategy so unique was 
the coming together of seven departments, with different mandates and priorities, 
to work on developing a common vision and approach to crosscutting biotechnol- 
ogy issues. As a result, the renewed strategy is more comprehensive and integrated. 
The new horizontal management structure to implement the strategy is also unique, 
headed by a team of seven federal ministers, supported by a similar coordinating 
structure at the deputy minister and assistant deputy minister level. This new 
approach and structure is a clear indication of the government's intent to position 
Canada strategically to take advantage of opportunities in the global economy, 
while improving the quality of life of Canadians in a socially and ethically 


responsible manner. 
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3.3.3 Strengthening the Government's Policy Capacity 

The federal government provides significant support for policy-related research 
and studies in universities, aimed at expanding the knowledge base upon which 
policy is formulated. However, while supporting university research in these areas is 
important, the federal government also needs to strengthen its own policy capacity 
to ensure that it is able to deal with longer-term strategic and horizontal issues. To 
address this need, the Policy Research Initiative (PRI) was launched in July 1996. 
The objective of the PRI is to build a solid foundation of horizontal research upon 
which future public policy decisions can be based. The initiative brings together 
more than 30 federal departments and agencies. 

In Phase I of the initiative, departments identified key pressure points in 
Canadian society that are most likely to create future policy challenges. They 
assessed the current state of knowledge and pinpointed research gaps that need to 
be filled in order to support policy development. Many of these gaps require or will 
influence the direction of federal S&T. Phase II saw the establishment of four inter- 
departmental research networks: Growth, Human Development, Social Cohesion, 
and Global Challenges and Opportunities. In addition, a working group on the 
knowledge-based economy and society, with representation from each of the net- 
works, is examining adjustment and transition issues facing Canada. The ongoing 
efforts of the networks and the knowledge-based economy and society are helping 
to enrich the quality of policy research. Key PRI reports that have emerged thus far 
include Growth, Human Development and Social Cohesion and Canada 2005 — Global 
Challenges and Opportunities. The initiative has fostered growth in the federal policy 
research capability through networking and conferences, including Policy Research: 
Creating Linkages, in October 1998. 
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4.0 Emerging Policy Challenges 


In order to serve Canadians efficiently, the federal science and technology net- 
work needs not only to respond to current challenges, but also to be proactive in 
identifying issues that will affect the government's future progress toward its goals of 
improved quality of life, advancement of knowledge, and economic growth and job 
creation. This report focusses on how the government has been responding to two 
challenges that have become prominent since the release of the S&T strategy: inno- 
vation and people. Over the past year, a number of new challenges have also arisen, 
two of which are highlighted here: global climate change and strengthening the 
science-policy interface. Canada’s signing of the Kyoto Protocol on greenhouse gas 
emissions has focussed attention on how federal science and technology activities 
can best contribute to an understanding of, and help to mitigate, global climate 
change. Another point of focus is the impact of global climate change on Canada’s 
economy, society and environment and its effective management through S&T activ- 
ities. As Canada moves into the new millennium, it is essential that its policy for- 
mulation processes keep up with the changes that come with the shift to a global, 
knowledge-based economy and society. Moreover, recent public and media atten- 
tion to the role of science in government policy formulation and decision making 
has indicated an erosion in public confidence in these processes. Restoring this 
confidence will be a priority for the future. 


4.1 Global Climate Change 


4.1.1 Context and Problem 

Climate affects our daily lives in many ways. Most physical and biological 
processes, and even human health and safety, are climate-dependent. Over time, 
Canadians as a society have developed policies that make assumptions about the 
normalcy of climatic conditions. In this context, the most essential assumptions are 

that our weather varies within a range of “normals” and that we have a reasonable 

estimate of the probability of extreme events: in effect, we have adapted to our local 
climatic conditions. The extent to which our policy implements (i.e., national codes 
and local regulations) are linked to climate is truly impressive, but this is not 
generally recognized by the Canadian public at large. In some countries of the 
world, because of population pressures, economics and historical developments, 
there is ample evidence to suggest that some regions may already be poorly adapted 
to current climatic conditions, let alone somewhat different future conditions. 


gas emissions are a major cause — on that — 
much we agree.” 

—The Right Honourable Jean Chrétien, 

Prime Minister of Canada, November 6, 1997. 
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The atmosphere has the capability of insulating the Earth’s surface from heat 
loss, through a process popularly known as the greenhouse effect. Caused by a 
number of trace gases in the atmosphere, the greenhouse effect keeps the Earth’s 
surface some 33°C warmer than if these gases were absent. It is therefore critical to 
life as we know it on this planet. Since about 1800, atmospheric concentrations of 
carbon dioxide, methane and nitrous oxide have risen by 30%, 145% and 15%, 
respectively, and now exceed any past levels at least over the past 200 000 years. 
These increases are linked to human activities, primarily the combustion of fossil 
fuels for energy and the clearing of forests. Over the same period, global temperatures 
have risen by 0.6°C. 

Scientists at international meetings in the late 1980s began raising concerns 
about the potential for future large climatic changes if the rate of greenhouse gas 
emissions continued to increase. Estimates by the Intergovernmental Panel on 
Climate Change suggest that a 1°C to 3.5°C, or more, warming of the Earth's mean 
annual temperature is possible over the next century. To put these numbers into per- 
spective the difference in global mean annual temperatures between a full ice age — 
covering most of Canada, the northern United States and northern Europe with 
ice a kilometre or more thick — and the current climate is approximately 5°C. 
Against this background, the projected changes in mean global temperature must be 


considered large. At the regional level, the projected changes may be much higher. 


4.1.2 Initial and Ongoing Policy Responses to Scientific Findings 

In response to scientific findings, at the Earth Summit in Rio de Janeiro in 
June 1992, Canada signed the Framework Convention on Climate Change. Along 
with other industrialized nations, we identified a goal of stabilizing greenhouse gas 
emissions at 1990 levels by 2000. Subsequent negotiations led to the adoption in 
1997 of the Kyoto Protocol, which calls on developed countries to reduce their col- 
lective emissions of greenhouse gases by 5.2% by the period between 2008 and 
2012. Canada’s reduction target is 6%, a challenging figure considering that by 
1997 we were exceeding the 1990 level by more than 10%. 

In April 1998, the federal, provincia! and territorial ministers of energy and envi- 
ronment met in Toronto and approved a process to examine the impacts, cost and 
benefits of implementing the Kyoto Protocol as well as the various options open to 
Canada for implementing the protocol. They agreed that Canada must do its part to 
address climate change. They decided to move forward on key issues, in which S&T 
figures prominently. 


4.1.3 Issues and Research Needs 

Ultimately, global climate change research and policy actions are being driven 
by the desire to limit the potential negative impacts of climate change. There are 
two basic options for dealing with climate change: 1) to reduce the magnitude and 


rate of the climate change through mitigative actions, i.e., reducing atmospheric 
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The government has also undertaken actions 
on the international front, including the following: 
ghosting a forum for ministers from developed 

and developing countries on how to make use 

of the flexibility measures through the Kyoto 

Protocol's Clean Development Mechanism; 

m sponsoring regional workshops in Latin 

America and Africa on flexibility measures; and 
m working to develop the Buenos Aires Plan of 

Action that commits countries to have in place 

international rules and mechanisms necessary 

to implement the protocol by the end of 2000. 


concentrations of greenhouse gases that are causing climate change; and 2) to 

develop adaptive strategies that will reduce and/or take advantage of the impacts 
that climate change will have. Underlying both of these actions is the need for 
suitable S&T. Because climate change is such a complex issue, we must further 
our understanding of all aspects of the climate system, its drivers and environmental 
responses, so that we can more fully consider the impacts of potential climate 
changes on human health, or the economy and society as a whole. Our knowledge 
is incomplete. 


Mitigation: Although the overall goal must be to reduce global, not just national, 
emissions, each country must do its best at home. In Canada, a number of federal 
programs promote energy efficiency and renewable energy, while a voluntary reg- 
istry program contributes to the reduction of greenhouse gas emissions. The even- 
tual solution will have a high technological component, and for this we must rely 
on S&T. Federal centres and laboratories are developing new technologies to help 
reduce emissions in most major user sectors (e.g., transportation and community 
energy). As well, research is being undertaken that may allow us to effectively 
sequester carbon dioxide in geological deposits (e.g., coal fields, oil reservoirs), 
forests (tree plantations and managed forests) and agricultural soils. The latter 
two options in particular are actively being discussed internationally at the 
Framework Convention on Climate Change meetings, and national positions 

are being developed. Federal S&T activities are being redirected to provide the 


answers Canadian negotiators and policy makers need. 


Adaptation: While reducing the rate at which future climate will change through 
mitigative actions is a critical factor in reducing and slowing its effects on ecosys- 
tems and society and economy, totally avoiding climate change is not possible. Both 
the magnitude of the changes in atmospheric concentrations of greenhouse gases to 
date, and the practical difficulty of achieving and maintaining the more than 50% 
reduction in emissions required to stabilize atmospheric concentrations at current 
levels, suggest that some climate change in future decades is unavoidable. Hence, in 
addition to efforts aimed at reducing greenhouse gas emissions, we must prepare to 
adapt and adjust to the impact of ongoing climate change. Such anticipatory adap- 
tation will help society capitalize on the potential benefits that climate change may 
bring and avoid many of the undesirable effects. This is particularly true in the case 
where the lifetime or implications of a decision or investment is sufficiently long 
that climate change can make a difference. An excellent example of such anticipatory 
action is the consideration of a potential one-metre rise in sea level in the design 
of the recently completed bridge to Prince Edward Island. 

Critical questions remain and a refocussing of current federal government 


research programs in the relevant fields is under way. 
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ee to reduce greenhouse gas emissions. — 
~The Technology Issues Table — a component 


of the process to develop the National 
Implementation Strategy. The table is man- 
dated to develop options designed to acceler- 
ate the development and commercialization of 
greenhouse gas mitigation technologies and 
to enhance the capabilities and opportunities 
for Canadian companies in domestic and inter- 
national markets. 

The Energy Technology Future (ETF) — an 
investigative and exploratory research initiative, 
led by NRCan, addressing altering the funda- 
mental relationship between economic growth 
and increasing greenhouse gas emissions. 
ETF will look beyond the existing technology 
pool to develop a set of scenarios of energy 
service demands, innovative technology 
options and fuel sources that will contribute 
substantively to reducing greenhouse gas 
emissions three to five decades in the future. 
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4.1.4 Summary 

We are currently investing in the furthering of our scientific understanding of 
climate change and in developing a suitable knowledge base for wise and prudent 
decision making to enable us 1) to develop public policy for the reduction of 
greenhouse gas emissions, and 2) to identify and implement the most appropriate 
portfolio of response strategies, including those required to adapt to climate 
impacts. These efforts are central to developing a national implementation strategy 
to deal with climate change and its impacts and to allow Canada to meet its inter- 
national commitments and obligations. 

Climate change is an international issue precisely because it has both global 
causes and global consequences. Mitigative actions are a global priority in order 
to reduce the rate of climate change so that adaptive measures can in fact work. 
Adaptation will be an ongoing process that will help make the transition to new 


climates much less traumatic. 


4.2 Strengthening the Science-Policy Interface 


Much of the federal S&T network has been established to inform policy making 
and regulation. Although this network has evolved to meet changing needs and 
policy considerations, the need to adapt to change has never been stronger. Our 
vastly expanded knowledge about the world around us allows us to identify, 
through science and technology, where new policy may be needed. The immense 
power of modern science and technology provides the capability to inform policy 
and decision making to an unprecedented extent. Moreover, the range of issues 
upon which governments look to science for advice is expanding, Science and tech- 
nology not only inform governments on issues relating to the security and safety 
of both people and the environment, but are also key to policy development to 
strengthen the economy (e.g., innovation policy) and define better approaches 
to delivering government services (e.g., efficiency gains). 

Science is becoming a more prominent factor in government decision making. It 
is therefore increasingly important that the processes by which science is translated 
into policy are both rigorous and transparent. These processes must be based on 
high-quality science, and must ensure that both the implications and limitations 
of that science are clearly understood by decision makers. If this science-policy inter- 
face breaks down, the negative impacts on public confidence and the economy can 
be significant. 

Canada’s science-based, policy-making system has been in the spotlight recently, 
with respect to issues as diverse as Atlantic cod stocks, the safety of the blood sup- 
ply, gasoline additives, and the use of hormones to increase milk supply in cattle. 
Canada is not alone, however. Norway has also faced similar challenges with its cod 
stocks; France and Japan have had HIV contamination concerns about their blood 
supplies; and the United Kingdom is still dealing with mad cow disease. The fact 
that many countries share similar problems is a clear indication of the growing 
complexity of issues facing governments, and the increasing role that science and 
technology are playing in government decision making. 


48 


Around the world, there is an apparent erosion of public confidence in the 
ability of governments to develop policies and regulations to protect the safety and 
health of their citizens and environments. To restore this confidence, governments 
must demonstrate that decisions are based on high-quality research, and carried 
out in accordance with established scientific traditions of careful empirical research, 
peer review and exposure to professional criticism. They must also demonstrate that 
codes of ethics have been followed, and that open and transparent decision-making 
processes, which include consultation with stakeholders and the public, have been 
followed. Without such processes, governments face both a political cost, through 
a loss of public trust, and a financial one, through increased economic, societal 
and liability costs. 

To strengthen the science-policy interface, the government must have access to 
the highest quality scientific information on which to base its decisions. The federal 
government's support for research in universities helps to ensure a strong base of 
scientific knowledge in Canada. Moreover, through its support for participation in 
international scientific projects, the government also facilitates access to the leading 
edge of science worldwide. 

In addition to access to scientific knowledge, the government needs specific 
capabilities in-house. These are necessary to carry out research that is not available 
from outside sources, or that cannot be obtained quickly enough to ensure a timely 
response to emerging issues, as well as to understand and interpret findings for the 
purposes of policy development. The government must have the ability to direct or 
conduct research that specifically relates to the decisions it must make. By carrying 
out this research in-house, the government is able to ensure that the advice it 
receives is independent, of high quality, and obtained at a cost consistent with 
the benefits that will accrue to Canadians. 

Questions have been raised recently about the in-house S&T capacity of the 
federal government in the wake of Program Review and the changing requirements 
imposed by the knowledge-based economy. In terms of human resources, many 
highly trained federal researchers have left the government, and a significant pro- 
portion of their colleagues are nearing retirement age. Funding and opportunities 
for young scientists entering the government are not what they were 30 years ago. 
In addition, the changing role of science and technology in the federal government 
is creating a need for people with new skill sets. In terms of research programs, 
Program Review helped departments to focus their activities and to identify other 
options for getting the information they needed. However, with the requirements 
for science shifting more rapidly than ever, departments may need more room 
to manoeuvre to meet the needs. Furthermore, the federal government's research 
equipment and facilities are aging. For the most part, the government's research 
equipment and facilities are unique in Canada, represent a resource for all Cana- 
dian S&T, and have made strong contributions to Canada’s scientific knowledge 
base and economic development. However, it may be time to evaluate if, and 
how well, they will be able to address the needs of the future. 
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Another challenge in strengthening the science-policy interface is to ensure that 
departments have effective processes and the human resource capacity to receive 
and use the scientific information. This is not only a question of communication, 
but also of ensuring that a system is in place to seek out scientific advice when 
appropriate, consider the full range of scientific views, and give the scientific 
advice an appropriate weighting (alongside legal, economic and social advice), 
in formulating a final decision. 

One of the most difficult aspects of science-based decision making is dealing 
with incomplete information. While decision makers like yes-or-no answers, science 
and scientists are more comfortable offering probabilities and estimates. It is of 
utmost importance that the nature of the uncertainties involved in scientific advice 
are communicated clearly and that recognition is given to minority opinions and 
alternative outcomes. In some cases, science cannot offer any data at all, but can 
only suggest that there may be a problem. In these cases, the question is: Do we 
take action or do we wait until we have more data? Accordingly, scientific advice 
should reflect a range of possible outcomes, coupled with their probabilities. Canada’s 
experience with the safety of the blood supply has pushed government departments 
towards the side of action, erring on the side of caution, but this approach can 
be costly. Even when decisions are made erring on the side of caution, totally 
unexpected factors can come into play. This can result in a perfectly “good,” 
science-based decision turning out to be “wrong.” Although no system will ever be 
perfect in this regard, the government is striving to establish a system whereby the 
best possible scientific advice is used to formulate the best possible policy for the 
benefit of Canadians. Whatever the outcome, an open, transparent process will 
ensure that everyone knows what scientific information led to the decision, and 
why the government made the choice that it did. 

To be effective, governments must make choices and achieve balances. Some of 
these choices may involve redistributing income within the economy, while others 
may result in social benefits at an economic cost. Still other choices may involve 
determining which beneficial option can be implemented more cost-effectively. 
Science influences economic policy decisions, regulatory options, social policy — 

a much broader spectrum than in the past. In addition, the globalization of 
economies and of science and technology has, to an unprecedented degree, linked 
domestic science-based decision making to decisions made in other countries. In 
a global, knowledge-based economy, standing still means falling behind. Govern- 
ments must be proactive regarding the continual advances made in science and 
technology, and their application in policy development, around the world. 

Ultimately, most science-based decisions require some form of risk management, 
in other words, balancing a risk to the health and safety of Canadians and their 
environment against the potential economic and social costs of a given action. No 
activity is without risk; we undertake risk even walking across the street or driving to 
work. The idea of “acceptable risk” is unpopular with some people but, of necessity, 


it forms the basis of all decision making. Making this concept work for governments 
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and their citizens, however, requires a strong, consistently applied framework. It also 
requires an open and inclusive process that builds confidence in the resulting deci- 
sions. Expert scientific input should be a given, but this alone is not sufficient. 
This input must be presented openly, exposed to review by other experts, and made 
available to those interested in the factors leading to the final decision. The advice 
must also be presented clearly so it can be placed in context with other considerations. 
Over the coming year, departments and agencies, individually and across the 
government, will be working to ensure that they have the S&T capacity (both 
in-house and external) to provide the highest quality of science-based advice to 
the decision-making process. They will also be implementing best practices for the 
conduct, management and use of science in the federal government. As well, they 
have sought the advice of the CSTA on how to ensure the quality and integrity of 
the scientific advice process. Together, these activities will help to ensure a strong 


science-policy interface as Canada moves into the new millennium. 
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5.0 Conclusion 


Minding Our Future was the federal government's first report on its science and 
technology effort. It demonstrated that the government was committed to the 
implementation of its SAT strategy and was working toward integrating the strategy’s 
principles into all of its S&T activities. This report clearly indicates that momen- 
tum is building behind the strategy. While federal science-based departments and 
agencies have been challenged by Program Review, and have had to make difficult 
choices, they have responded by taking innovative approaches that ensure a high- 
quality S&T effort that will continue to support the strategy’s goals of quality of life, 
advancement of knowledge, and sustainable job creation and economic growth. 

The federal S&T effort and its institutions have a long record of responsiveness 
and adaptability to the needs of the Canadian society, environment and economy. 
This tradition is continuing in the increasingly complex knowledge-based economy 
and society. Significant progress has been made in addressing the two themes from 
Minding Our Future — innovation and people. Undoubtedly, work on these themes 
will continue and new emphasis will be placed on the themes highlighted in this 
report. And, no doubt, the federal S&T system will continue to renew itself to deal 
with these themes and contribute to a better quality of life and higher standard 


of living for all Canadians. 
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Annexes — Highlights of Departmental and Agency Performance 


Individual Ministers set priorities and direct their S&T activities in order to deliver on their departmental missions. The following 


material provides highlights of individual department/agency S&T, illustrating how these activities support the strategy’s goals. 


AGRICULTURE AND AGRI-FOOD CANADA 


Mandate 

Agriculture and Agri-Food Canada (AAFC) promotes the devel- 
opment, adaptation and competitiveness of the Canadian agricul- 
ture and agri-food sector which generates one tenth of our gross 
domestic product and employs almost 1.9 million people. A key 
objective of the department's Research Branch is to improve the 
long-term competitiveness of the sector through the development 
and transfer of innovative technologies. The branch's core compe- 
tencies are aimed at controlling threats to the safety of crops and 
to human and environmental health for the public good and 
adding value to products for competitive advantage. 


How does AAFC use S&T to deliver on its mandate? 
Each of AAFC’s 18 research branch centres has a specialized 
and strategic research focus of national importance. Their expertise 

reflects the type of industry in the agro-ecological region in their 
location. The centres do not work in isolation, but operate as 
nodes in a sophisticated and flexible network of scientific expertise 
at a number of sites that can link to each other and bring a range 


of resources to bear on a problem. 


Research Facilities 

a Atlantic Cool Climate Crop Research Centre (St. John’s, NFLD): 
Crop production on mineral and peat soils under cool climate 
conditions. 

a Crops and Livestock Research Centre (Charlottetown, P.E.I.): 
Programs include cereal and forage crops, potatoes, soil 
management and conservation, and swine nutrition. 

» Atlantic Food and Horticulture Research Centre (Kentville, N.S.): 
New cultivars and technologies for horticultural crops; programs 
include post-harvest storage and processing, and nutrition and 
management of poultry. 

» Potato Research Centre (Fredericton, N.B.): New cultivars 
and technologies for potatoes; programs include potato gene 
resources, pest management, and soil and water conservation. 


Soils and Crops Research and Development Centre 
(Sainte-Foy, Que.): New cultivars and production methods 

for forage crops as well as soil and water conservation, grain 
production, and wheat improvement. 

Dairy and Swine Research and Development Centre 
(Lennoxville, Que.): Animal production with a focus on dairy 
cattle and swine, as well as sheep and beef cattle. 

Horticulture Research and Development Centre 
(St-Jean-sur-Richelieu, Que.): Environmentally sustainable 
production of vegetables, fruits and ornamentals. 

Food Research and Development Centre (Saint-Hyacinthe, Que.): 
Food processing of animal and crop products; work also includes 
non-food products and processes. 

Eastern Cereal and Oilseed Research Centre (Ottawa, Ont.): 
Grains and oilseeds for eastern Canada, including corn, wheat, 
barley, oats and soybeans. Work in land evaluations, pest diag- 
nostics, and national collections of plants, fungi and insects. 
Southern Crop Protection and Food Research Centre 

(London, Ont.): Alternative protection technologies for tree 
fruits, vegetables, field crops, and ornamentals and alternative 
crop development and soil and water quality. 

Greenhouse and Processing Crops Research Centre 

(Harrow, Ont.): Greenhouse and processing crops; programs 
include vegetables, oilseeds, and protein seed crops, soil 
management and germplasm preservation. 

Cereal Research Centre (Winnipeg, Man.): Wheat and oats for 
the prairies; programs include grain storage technology, cereal 
disease screening and alternative crops, as well as flax, field peas 
and germplasm preservation for alternative crops and woody 
ornamentals, 

Brandon Research Centre (Brandon, Man.): Sustainable 
management systems for selected soils, barley breeding, live- 
stock and pasture management, and manure management. 
Saskatoon Research Centre (Saskatoon, Sask.): Long-term crop 
research focussing on biotechnology and chemistry; programs 
include oilseeds, forages, crop protection, crop processing and 
germplasm preservation for oats, barley, oilseeds, prosomillet, 


and forages. 
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a Semiarid Prairie Agricultural Research Centre (Swift Current, Sask.): 
Dryland farming systems; programs include land resource 
conservation, cereals, forages and field crops. 

a Lethbridge Research Centre (Lethbridge, Alta.): Beef production 
and quality technology; programs include sustainable production 
systems for cultivated and range land. 

a Lacombe Research Centre (Lacombe, Alta.): Meat processing, 
quality, safety and preservation, as well as breeding and crop 
production for parkland and northwestern Canada. 

a Pacific Agri-Food Research Centre (Summerland, B.C.): 
Horticultural and field crop production, processing of plant 
products and biology of plant pathogens; programs include 
tree fruits, greenhouse vegetables and special crops, as well 


as soil resource conservation and poultry production. 


Major S&T achievements in 1997-98 


Research and Return on Investment (ROI) 

Studies are undertaken to measure the costs, benefits and 
returns from public research related to the agriculture and agri- 
food sector. In terms of preventing crop loss and increasing crop 
yields, university and federal economists have concluded that 
research on potatoes returned $10 for every dollar invested 
(28% ROI); wheat returned $10 for every dollar invested (ROI 34%) 
and swine returned $6.40 for every dollar invested (53.7% ROI). 
The 1997-98 study on swine showed a net benefit of $590 million. 


Environmental Sustainability and Improved Productivity 

Following a serious wheat midge problem on the prairies, AAFC 
researchers at the Saskatoon Research Centre developed a biologi- 
cal control system that reduces midge numbers by 30% to 80%. 
The program rests on the development of a wheat midge forecast 
map that allows farmers to concentrate on prevention, rather than 
relying on chemical control. Not only does the biocontrol system 
improve farm productivity, but it also improves the long-term 
health of the land. ; 

Keeping nitrates from washing into the Great Lakes is a serious 
concern. AAFC scientists devised a method to keep nitrates in the 
soil, where they are beneficial as plant food. A simple modification 
to existing tile drainage systems turns the land into a giant holding 
tank for water that would otherwise carry nutrients off to the lakes. 
The technology helps reduce nitrate loss by up to 50%, while 
increasing crop yields. 
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Partnership and Communications 

AAFC’s Matching Investment Initiative (MII) has been a major 
success since its launch three years ago. Through MII, the depart- 
ment matches industry investment in innovative projects ranging 
from the development of new soybean cultivars for soy milk to 
creating flavour enhancers for yeast. Investments, which have con- 
sistently shown annual growth, are projected to reach $70 million 
annually by 2000. Some 800 industry/government projects were 
undertaken in 1997-98. 

The department has increasingly improved its accessibility by 
developing electronic resources to assist its clients. The Research 
Branch Web site contains a wide variety of information, including 
the 1997-98 Directory of Research. This directory helps clients and 
potential clients access information in order to explore collaborative 
opportunities. The directory presents each of the 18 research centres 
in the following areas: staff contacts, mandate, resources, main 
achievements and publications. It also includes information on 
branch headquarters. 

AAFC is also actively involved in working with other depart- 
ments to share information and resources and cooperate in the 
areas of shared research interests, including participating as a 
member of the five natural resource departments, one of the seven 
key departments delivering the Canadian Biotechnology Strategy, 
and one of 14 departments and agencies working with the federal 


Climate Change Secretariat. 


Future strategic directions in S&T 

To help ensure delivery on the research projects under way in 
the Research Branch, several important initiatives are being under- 
taken over the next three years that maintain or build the research 
capacity of the department. Under three categories, specific out- 
comes have been developed, which include performance targets 
and measurement strategies. Expected key results include inno- 
vation, sustainable resource use, and integrated policies and 
decision making. 


Innovation 

a offer services and technologies that conserve soil, water, air 
quality and genetic resources; 

w increase collaborative research between industry and the 
department; and 


a introduce 
¢ stress-resistant crop varieties and new crop protection and 
production systems, 


¢ new animal production and protection systems, and 


¢ new value-added food and non-food products and processes. 


Sustainable Resource Use 

= assess/manage land and water capabilities for sustainable use; 

= increase knowledge and adoption of innovative resource-based 
information into agriculture and agri-food systems; and 

a increase the contribution of the sector to international 


environmental committees. 


Integrated Policies and Decision Making 

= implement an environmentally sound agri-food policy 
framework; and 

a provide information to support environmentally sustainable 
agri-food decision making. 


Contact information 

Bruce Mitchell 

_ Director General 

Research Planning and Coordination Directorate 
Room 739, Sir John Carling Building 

930 Carling Avenue 

Ottawa ON KIA 0C5 


Tel.: (613) 759-7792 
AAFC Research Branch Web site: 
_http://www.agr.ca/research/branch/indexe.html 


ATLANTIC CANADA OPPORTUNITIES AGENCY 


Mandate 
The Atlantic Canada Opportunities Agency (ACOA) derives its 

mandate from Part I of the Government Organization Act, Atlantic 

Canada 1987. The Act provides ACOA with a broad mandate for 

economic development in Atlantic Canada to help increase 

employment opportunities and earned income for Atlantic 

Canadians. 

To fulfil its mandate, ACOA pursues two distinct goals: 

w to ensure that a wide variety of business development tools and 
resources serve the diverse needs of the region’s emerging and 
existing entrepreneurs; and 

a to ensure that all economic development programs and 
activities in Atlantic Canada are coordinated and designed 
to improve the climate for business growth generally. 


How does ACOA use S&T to deliver on its mandate? 
ACOA's mandate, objectives, priorities and services are in keep- 
ing with the priority the federal government places on equipping 
Canada for adaptation to the global, knowledge-based economy. 
The enhancement of technology development and innovation are 
crucial to the achievement of this goal. ACOA places a high priority 
on innovation and technology as tools through which to advance 
regional and community economic development in Atlantic 
Canada. ACOA’s innovation efforts therefore focus on helping 
SMEs increase their productivity, diversity and revenues — gener- 
ated from technology development and commercialization, and 
diffusion. ACOA and its partners do this in several ways, including: 
# providing project-specific financing and advisory support for 
SMEs, and infrastructure support for research; 
a supporting alliances for technology development and commer- 
cialization; 
a undertaking technology initiatives with partners; and 
a facilitating innovation in strategic sectors, such as aquaculture, 
ocean industries/marine technology, biomedical industries, 
food processing, geomatics, space and information technology. 


Through the innovation element of its Business Development 
Program, ACOA delivers conditionally repayable financing for 
firms engaged in innovation activities. For fiscal year 1997-98, 
47 projects were approved under innovation, for a total com- 
mitment of $9.96 million in authorized assistance. In addition, 
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ACOA’s COOPERATION Program provides for joint establish- 
ment and funding, with the Atlantic provinces, of broadly based 
regional development agreements. These agreements provide for 
collaborative federal-provincial investments in strategic areas of the 
economy through the funding of technology development projects 


and initiatives. 


Major S&T achievements in 1997-98 

During the past year, there have been many excellent examples 
of how ACOA has helped strengthen the capacity of the Atlantic 
region to develop, commercialize and diffuse technology in order 
to promote the region's competitiveness in global markets. 

ACOA’s support of international and domestic partnerships 
for technology development and commercialization, including 
research-private sector partnerships and alliances between private 


sector firms, has been instrumental in this regard. For instance: 


a Canada-Israel Industrial Research and Development Foundation 


(CIIRDF): At the international level, ACOA’s agreement with 
CIIRDF and the NRC, has resulted in several high-tech com- 
panies in Atlantic Canada forming partnerships with Israeli 
high-tech firms to develop and commercialize their products. 
Atlantic region firms have shown a high rate of interest in 
CIIRDE, accounting for 44% of all Canadian firms seeking 
partnerships in 1997-98. 


s Domestically, ACOA has undertaken a number of innovative 


projects with the provinces under its COOPERATION Program. 


In New Brunswick, for example, collaboration with the 


Department of Education led to the establishment of New 


Brunswick's Virtual Campus, which facilitates the development 


of New Brunswick-based training content on the World Wide 


Web. This initiative provides for the identification, management 


and distribution of clinical health opportunities, and supports 
an information technology alliance. 

a Knowledge-based industries in Nova Scotia: Alliances and 
partnerships formed with the private sector have boosted 
the development of the information technology sector in 
this province to the point where the sector contributes over 
$3 billion annually to the provinces’s economy and employs 
15 000 people directly, plus 7000 indirectly through 300 com- 
panies. COOPERATION Agreement support was instrumental 
in establishing the Telecom Applications Research Alliance 


(TARA), which is now attracting members from other provinces, 


given its capacity to support the development of telecom-based 


services and products. 
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s Improving Community Access to Technology: ACOA has been 


involved in projects to help people gain access to and under- 
stand the use of modern technologies for some time. Two proj- 
ects under the COOPERATION Program are: STEM~Net (Science, 
Technology, Education, Mathematics Network) in Newfoundland, 
and STANet (Science and Technology Awareness Network) in 
Nova Scotia. STEM~Net is a school-based province-wide 
Internet server with the dual purpose of being an on-line 
resource for both school and college teachers. A partnership with 
Cable Atlantic brings the Internet to more than 175 schools in 
Newfoundland. STANet links organizations with an interest in 
promoting science and technology, and provides information 
on information technology activities with the goal of fostering a 
science and technology culture in Nova Scotia. STANet won the 
prestigious Michael Smith award for Science Promotion in 1997 
and has been recognized by the Conference Board of Canada’s 
Excellence in Business-Education Partnerships. 

Prince Edward Island’s Knowledge Economy Partnership 

(KEP): This alliance of federal and provincial governments, 

the University of P.E.I., Holland College and the private sector 
began in 1997. KEP will establish the first province-wide 
broadband network in Canada as a new way to build business 
capacity. ACOA chairs KEP, which includes a funding program 
to encourage private sector development of knowledge-based 
enterprises. Partners committed $1 million to KEP in its first 


year of operation (1997-98). 


a The Genesis Centre: ACOA’s partnership with the private sector, 


Memorial University, and the province of Newfoundland was 
instrumental in the establishment of this centre. Located at 
Memorial University, the centre functions as a support network 
for knowledge-based businesses and entrepreneurs to create 
growth enterprises through access to marketing, finance and 
management expertise of world-class mentors and consultants. 
Companies are provided with the tools to develop comprehen- 
sive business plans and management expertise capable of 
attracting venture capital to support the growth of technology- 
based enterprises. 

Facilitating Innovation in Strategic Sectors: ACOA focussed its 
innovation activities on sectors showing the greatest growth 
potential and offering opportunities for SMEs in the region 
(e.g., information technologies, ocean industries, aquaculture, 
biotechnology, space). In the case of space, for example, ACOA 
continued to work collaboratively with the CSA and Atlantic 


provinces to secure development contracts for firms in the 
region in order to develop and “grow” their technological 
capabilities/expertise in this sector. By successfully advocating 
the Atlantic industry’s access to major federal contracts, ACOA 
has applied its industrial regional benefits mandate to support 


the development of the high-tech capacity of Atlantic Canada in 
the space sector. The current participation of some 50 companies 


and individuals in national and international contracts attests 
to this capacity. 


Future strategic directions in S&T 
Strengthening Atlantic Canada’s capacity for innovation and 

technology development and the region's innovation performance 

overall will remain a priority for ACOA. Its strategy will focus on 
the following: 

w strengthening the networking between key players in the 
region's innovation system by using its unique mandate and 
role as facilitator/catalyst to offer region-specific business 
development tools and resources designed to support linkages 
between innovation stakeholders; 

a targeting assistance to firms in traditional sectors to upgrade 
their technology and work force to remain competitive in an 
increasingly competitive global economy; 

a working with the many partners to engage more SMEs in inno- 
vation and improve the region’s research infrastructure; and 

a fully understanding and addressing the challenges and oppor- 


tunities associated with the knowledge-based economy. 


Contact information 

Atlantic Canada Opportunities Agency 
Blue Cross Centre 

644 Main Street 

P.O. Box 6051 

Moncton NB E1C 9J8 


Web site: http://www.acoa.ca 


CANADA ECONOMIC DEVELOPMENT FOR QUEBEC REGIONS 


Mandate 

Canada Economic Development for Quebec Regions (CED) is 
mandated to promote the economic development of the regions 
of Quebec. Within the government, it has a key role in Quebec 
among federal players involved in the economic development of 
Canada’s regions. CED works proactively in partnership with a 
number of federal departments and organizations whose activities 
have an impact on the economic development of the regions of 
Quebec. As a member of the Industry Portfolio, CED actively sup- 
ports national priorities, particularly in the areas of science and 
technology, foreign trade, investment, youth entrepreneurship 
and rural development, thus contributing to management of 


the Canadian economic and social union. 


Major S&T achievements in 1997-98 

To strengthen the competitive position of SMEs, CED's tech- 
nology development efforts are channelled mainly into initiatives 
leading to the marketing of innovation. In addition, CED supple- 
ments the industrial research support provided for SMEs by the 
NRC under the Industrial Research Assistance Program, thus sup- 
porting technology prototyping and demonstration initiatives. 

To this end, CED has signed a partnership agreement with Envi- 
ronment Canada to ensure that the department's environmental 
technology specialists are involved in assisting firms wishing to 
carry out environmental technology demonstration projects. In 
addition, CED promotes the Technology Partnerships Canada 
program, supports the NRC in delivering the program to Quebec 
SMEs and makes innovative SMEs aware of other available Industry 
Portfolio programs. 

Under the Innovation, Research and Development component 
of its IDEA-SME Program, CED has granted contributions totalling 
more than $50 million since April 1, 1995. These contributions 
were awarded essentially to SMEs for projects related mainly to 
the marketing, in Canada and abroad, of new products resulting 
from R&D. 
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CED is also continuing to consolidate the Quebec-wide technol- 
ogy incubator network established to promote the emergence of 
innovative enterprises and technology transfer from research centres. 

CED has developed financial partnerships with five financial 
institutions in Quebec, in order to facilitate the funding of projects 
related to research and development, innovation and market devel- 
opment in technology firms. The financial institutions make an 
envelope of $150 million available for knowledge-based and new 
economy firms. In addition to providing support for participating 
SMEs, CED shares the financial risk with its partner institutions 
by providing reserves to cover possible loss. 

CED also promotes the start-up of technology enterprises 
and contributes to the support of strategic projects that foster the 
emergence of technology SMEs. It is from this standpoint that 
CED, together with its partner, the Québec/Chaudiére-Appalaches 
Technoregion GATIQ, created a $10-million reserve to develop the 
“Technoregion” concept. The goal of this initiative is to increase 
diversification and consolidate the economic base of an area that 
has a pool of about 100 research centres and laboratories in the 
metropolitan Québec City region and a flourishing entrepreneurial 
spirit in the Chaudiére-Appalachian region. Since the creation 
of this initiative, CED has granted contributions of more than 
$3.5 million to carry out technological projects generating invest- 
ment in the order of $20 million. 

In addition, CED is continuing its financial support for the 
Operation SME program established by the Ordre des ingénieurs du 
Québec. This initiative is intended to encourage enterprises to make 
the shift to technology by promoting the placement of engineers in 
Quebec SMEs. Under Operation SME, experienced advisors identify 
opportunities for the development of technology and suggest the 
hiring of a qualified engineer suited to the automation, computer- 
aided design, digital control or assisted design needs of SMEs. 

The establishment of a fast prototyping centre at the Ecole 
Polytechnique de Montréal is a strategic project in which CED par- 
ticipated with other partners, including the NRC and the Centre 
de haute technologie de Jonquiére. This project, to which CED and 
the Quebec government each contributed $1.5 million, involves 
the creation of a network of partners and a service and technology 
adaptation centre in the fields of fast prototyping, 3D digitization 


and retro-engineering for manufacturing firms using metals or 
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plastics. This centre works with SMEs to increase the productivity 
and performance of the manufacturing industry, especially in terms 
of subcontracting in the key product design sector. 

In the same vein, CED is also supporting the efforts of the 
Institut d’ingénierie simultanée Inc., a non-profit organization whose 
mission is to enhance the skills of manufacturing firms in the area 
of product design and development. 

CED has also helped to improve technological facilities by 
providing partial funding ($5 million) for expansion of the 
Biotechnology Research Institute (BRI). Expansion of the institute 
responds to the needs of biotechnology firms, which want to rent 
facilities close to the BRI and receive R&D support from its staff. 


Future strategic directions in S&T 

In order to strengthen the competitive position of target SMEs, 
CED’s technology development efforts will continue to be directed 
mainly toward initiatives leading to the marketing of innovation. 

In addition, CED will continue to facilitate access to relevant 
networks, such as the Canadian Technology Network, which 
provide suitable technical support. 

CED will also pursue its efforts to consolidate the Quebec- 
wide network of technology incubators in order to promote the 
emergence of innovative enterprises and technology transfer from 
research centres. 

The financial partnerships with five Quebec financial institutions 
will be reviewed and adjusted to ensure that these innovative 


funding instruments attain their full potential. 


Contact information 

Guylaine Huot 

Advisor, Policy and Advocacy 

Canada Economic Development for Quebec Regions 
8th Floor 

Place du Portage, Phase II 

165 Hotel-de-Ville Street 

P.O. Box 1110, Station B 

Hull QC J8X 3X5 


Tel.: (819) 997-3319 
E-mail: huot_gu0@dec-ced.gc.ca 
Web site: http://www.dec-ced.gc.ca/ 
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THE CANADIAN FOOD INSPECTION AGENCY 


_ Mandate 
The Canadian Food Inspection Agency (CFIA) has the mandate 


to enhance the effectiveness and efficiency of federal inspection 


| and related services for food and animal and plant health. In 


order to fulfil its mission, “safe foods, market access and consumer 


protection,” the CFIA has adopted the following objectives: to con- 
“tribute to a safe food supply and accurate product information; 
to contribute to the continuing health of animals and plants for 
protection of the resource base; and to facilitate trade in food, 
animals, plants and their products. 

The CFIA is committed to delivering services in the most 
effective and efficient manner possible. It is headquartered in the 
National Capital Region, and delivers programs in all of Canada’s 
provinces and territories through four area operations centres: 
Atlantic, Quebec, Ontario and Western. Some 4500 agency staff 
are located in 18 regional offices, 185 field offices, such as border 
points of entry, 408 third-party premises, such as slaughter estab- 

-lishments, and 22 laboratories and research facilities. 


How does the CFIA use S&T to deliver on its mandate? 

The focus of the CFIA food inspection program is to verify that 
manufacturers, importers and distributors, regulated by the CFIA, 
meet federal standards for safety, quality, quantity, composition, 
handling, identity, processing, packaging and labelling. In the 
case of exported food, manufacturers may be required to meet the 
additional requirements of the importing country. In these cases, 
the CFIA program verifies that these additional requirements are 
also met. 

This regulatory function is carried out through the registration 
and inspection of establishments for interprovincial and inter- 
national trade, and the inspection and grade-monitoring of prod- 
ucts in registered and non-registered processing establishments, at 
importers’ premises and in retail establishments. Working with 
Health Canada, other governments and regulated industries, the 
CFIA manages food recalls and other related enforcement actions. 

The animal and plant health programs contribute to the protec- 
tion of Canada’s animal and plant resource base against the intro- 
duction and spread of regulated pests and diseases of significance 
to the economy, the environment or human health, and through 


the licensing of veterinary biologics. The humane transportation 


of animals is also regulated by the CFIA Animal Health Program. 

Import activities are aimed at preventing exotic diseases and 
pests from becoming established in Canada. This is done through 
the inspection, testing and certification of horticultural, livestock, 
forestry, biological and other food commodities before their release 
into Canada. These activities are conducted at border points, sea- 
ports, airports and quarantine facilities and in the country of ori- 
gin. The programs also maintain international disease intelligence 
activities, negotiate import health requirements with exporting 
countries, and conduct regional and national emergency simulation 
exercises. 

The plant health program conducts environmental assessments 
for the release of plants, feed and microbial products with novel 
traits, such as those developed through biotechnology. It also 
verifies that livestock feeds and commercial fertilizers and supple- 
ments used in Canada are safe and effective and are packaged and 
labelled according to established standards. The program includes 
seed certification and the registration of varieties of field crops, 
and provides a form of patent by granting Plant Breeders’ Rights 
for varieties of agricultural and horticultural crops. 

The CFIA has an important mandate to negotiate technical 
requirements for the international movement of food, animal and 
plant products and the harmonization of national standards. It 
leads and/or provides technical assistance, as appropriate, for trade 
negotiations and committees and provides support for dispute 
settlement panels. Increasingly, trade negotiations are shifting from 
bilateral to multilateral fora. CFIA trade specialists work with 
their partners in AAFC, DFO, Health Canada and the Department 
of Foreign Affairs and International Trade to advance issues of 
common interest. 

The CFIA is actively involved with international organizations 
for the purpose of maintaining and expanding international mar- 
ket access and protecting Canada’s interests by reducing non-tariff 
trade barriers, influencing the development of international stan- 
dards and encouraging the adoption of science-based sanitary and 
phytosanitary requirements. The CFIA participates in multilateral 
organizations such as the World Trade Organization, Codex 
Alimentarius, the North American Free Trade Agreement, the North 
American Plant Protection Organization, the International Plant 
Protection Convention of the Food and Agriculture Organization 


and the Office international des épizooties. 
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The CFIA provides a range of laboratory services across Canada, 
including technology development. Microbiology centres assess 
the microbiological safety of foods and respond to consumer 
complaints and illness. Food centres provide accurate and timely 
analytical services related to foods, feeds, fertilizers and seeds. 
Animal and plant health centres provide expertise in the areas of 
diagnostic testing standards, technology development and transfer, 
laboratory accreditation, scientific advice, and analytical capability 
for animal diseases and plant pests. Fish inspection laboratories 
provide a range of services, which include technical expertise to 
support the development and operation of quality management 
programs carried out by industry. They also carry out chemical, 
microbiological and physical analyses on fish and fish products. 


Contact information 
Corporate Communications 
Public and Regulatory Affairs 
Canadian Food Inspection Agency 
59 Camelot Court 

Nepean ON KIA 0Y9 


Tel.: (613) 225-2342 


Fax: (613) 228-6653 
Web site: http://www.cfia-acia.agr.ca/ 
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CANADIAN MUSEUM OF NATURE 


Mandate 

The mandate of the Canadian Museum of Nature (CMN) is 
to increase, throughout Canada and internationally, interest in, 
knowledge of, and appreciation and respect for the natural world 
by establishing, maintaining and developing for research and 
posterity a collection of natural history objects, with special but 
not exclusive reference to Canada, and by demonstrating the nat- 
ural world, the knowledge derived from it and the understanding 


it represents. 


How does the CMN use S&T to deliver on its mandate? 

s The implementation of new collections data base software 
and a program of cataloguing the natural history collection 
in electronic format. 

a The first steps in organizing a national collections strategy 
for natural history specimens. 

a The ongoing development of educational programs and 
displays on natural science issues relevant to Canada. 

a Research collaborations with universities, government agencies 
and other museums. 

« A national consultation process to establish priority directions 
and actions. 

a The support of collection-based research projects in systematics 
in the areas of biodiversity (botany, zoology), paleobiology 
and mineralogy, and on the conservation and management 
of natural history collections. 


Major S&T achievements in 1997-98 

a A new five-year plan based on a national consultation process 
(development of performance indicators under way). 

w The review of its four research projects by an outside research 
advisory committee. 

a The successful move into and opening of a new research and 
collection facility in Aylmer, Quebec. 

a The publication of a major systematics project, the Fescue Grasses 
of North America and a negotiated contract with Yale University 
Press for a publication entitled Lichens of North America. 

a The maintenance of a staff of 14 CMN research scientists, 
including the hiring of a new staff member, Dr. Michael 


Caldwell, an expert in Mesozoic reptiles. 


a The publication of four issues of the popular journal, 
Global Biodiversity/La Biodiversité mondiale. 

a Seventy-one scientific works, with 40 of those as refereed 
publications. 

a The naming and description of 37 new species and three 
new genuses; 20 animals, seven plants, four fossils, and nine 
minerals from Canada and abroad. The list includes diatoms, 
birds, weevils, amphipods, lichens and fish. 

a The provision of expertise in identifying 5381 specimens 
and answering 1274 inquiries from students, school teachers, 
researchers, consultants, government agencies and the 
general public. 


Future strategic directions in S&T 

a The formation of a research consortium of natural history 
facilities in Canada will be undertaken, and will contribute 
toward the formation of a national collections strategy. This is 
being done through a special interest group of the Canadian 
Museums Association. 

a The formation of a partnership of natural history research 
facilities and NSERC, to encourage graduate students to study 
systematics, through a supplement program. 

s The strengthening of the federal initiatives in systematics 
research through a signed memorandum of understanding 
between appropriate federal agencies and the CMN. 

a The participation in the Canadian Biodiversity Information 
Initiative and the promotion of it as an activity that requires 
major capital backing in order to allow Canada to fully use its 


biodiversity information, and to share it with other countries. 


Contact information 
Mark Graham 

Director of Research 
Canadian Museum of Nature 
P. O. Box 3443, Station D 
Ottawa ON K1P 6P4 


Tel.: (613) 566-4743 

Fax: (613) 364-4061 

E-mail: mgraham @mus-nature.ca 
Web site: http://www.nature.ca 


CANADIAN SPACE AGENCY 


Mandate 
The legislated mandate of the Canadian Space Agency (CSA), 
from the Canadian Space Agency Act, SC. 1990, c. 13, is “to promote 
the peaceful use and development of space, to advance the knowl- 
edge of space through science and to ensure that space science and 
technology provide social and economic benefits for Canadians.” 
The Canadian Space Agency is committed to leading the devel- 
opment and applications of space knowledge for the benefit of 
Canadians and humanity. To achieve this, the CSA: 
m pursues excellence collectively; 
a advocates a client-oriented attitude; 
m supports employee-oriented practices and open communications; 
= commits itself to both empowerment and accountability; and 
u pledges to cooperate and work with partners to our mutual 
benefit. 


How does the CSA use S&T to deliver on its mandate? 

The objectives of the Canadian Space Program are to develop 
and apply space science and technology to meet Canadian needs, 
and to develop an internationally competitive space industry. 

The Canadian Space Program, which is coordinated by the CSA, 
establishes the strategic importance of space in Canada’s transition 
to a knowledge-based economy and to the government's social, 
scientific, sovereignty, industrial, security and foreign policy objec- 
tives. The CSA is responsible for coordinating all of the federal 
government's policies and programs in civil space-related research, 
science and technology, industrial development and international 
cooperation. Program implementation is open to industry, particu- 
larly SMEs, with a view to developing space products and services 
that respond to Canadian needs and to market requirements. 
Partnerships with Canadian industry and provinces are encouraged 
and sustainable industrial regional development is pursued 
through regional distribution targets. 

The S&T plans and priorities are achieved through activities in 
space science, the Canadian Astronaut Program, Earth observation, 
space technology, satellite communications and space qualification 
services, as well as participation in the International Space Station. 


The CSA also develops relations with other world space agencies 
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in support of the Canadian Space Program, assists the Canadian 
space industry in their efforts to penetrate world markets, and 


manages a space awareness program in Canada. 


Major S&T achievements in 1997-98 

Space science at the CSA is concerned with advancing knowl- 
edge of space, the universe and the basic physical, chemical and 
biological processes that occur in space. The space science program 
at CSA provides opportunities for Canadian scientists and engi- 
neers to participate in national and international space projects. In 
1997-98, the CSA secured opportunities for Canadian life sciences 
and microgravity research aboard NASA's space shuttles and 
Russia’s MIR space station. Canadian astronaut Bjarni Tryggvason 
flew on NASA shuttle mission STS-85, and conducted a series of 
Canadian experiments in microgravity research. Dave Williams was 
assigned to the Neurolab mission on STS-90, studying the effect of 
microgravity on the brain and other parts of the central nervous 
system. This research (which cannot be conducted on earth 
because of gravity) has resulted in better insight into protein crystal 
structure, which in turn will help in the development of more 
effective drugs, and a better understanding of a number of medical 
disorders. The CSA and Canadian scientists also collaborated 
in international missions such as NASA's EOS, Sweden's Odin, 
Russia's Interball and the Japanese interplanetary mission, 
Planet-B. Development began on microgravity and life sciences 
experimental facilities for the International Space Station and an 
agreement was made with NASA to launch SciSat-1, a Canadian- 
led science satellite. Data acquired from Canadian instruments 
continued to improve the understanding of Earth’s climate, 
weather and atmospheric conditions. Canadian space scientists 
continued their publication record of more than 100 papers 
annually on the results they obtained from these space projects. 

One of the priority areas in space is satellite observation of the 
Earth. This is emerging as a major Canadian knowledge industry, 
using data from the Canadian RADARSAT-1 (a sophisticated 
remote sensing satellite carrying a synthetic aperture radar). In 
1997-98, RADARSAT-1 achieved full coverage of the world’s land- 
mass, giving Canada an archive of images. RADARSAT data were 
increasingly used for environmental monitoring and the sustain- 
able development of resources. It provided useful data to help 


manage natural disasters such as the 1997 Red River flood, where 
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it was used to predict flood crests. RADARSAT’s Antarctic mapping 
mission, completed in 1997-98, provided the first high-resolution 
snapshot radar coverage of the entire Antarctic continent. This 
unique data set is being analysed and will allow scientists world- 
wide to study the ice and to provide more insight into the effects 
of human activity and global warming on the icecap. The increasing 
commercial success of RADARSAT-1 (in 1997, it captured 12% of 
the world market for satellite data) resulted this year in a substan- 
tial investment by the private sector in the follow-on satellite, 
RADARSAT-2. This new enhanced satellite, which is now under 
development, builds on the S&T capacity in Canada and is expected 
to open new international markets and advance Canadian leadership 
in this business. 

The space technology activities in 1997-98 pursued Canada’s 
interests in advanced technologies for space, with investment in 
the development of new technologies for satellite communication, 
atmospheric monitoring and land management using space data. 
Canadian industrial infrastructure was enhanced to help adapt 
space technologies for terrestrial commercial applications. The 
CSA continued its ongoing program of technology development 
in industry through its contract award programs. In 1997-98, more 
than 200 technology development contracts were awarded, of 
which more than 40% went to SMEs. Thirty-five new technology 
transfer licences were signed with industry to commercialize CSA- 
owned technology. Opportunities were provided for students to 
develop their skills in space science and technology. 

Canada is a participant in the International Space Station (ISS) 
program, the largest international scientific program, being jointly 
built by the United States, Canada, Russia, Japan and 10 European 
countries. As a full partner, Canadian scientists will have use of the 
station. In 1997-98, the CSA focussed on Canada’s contributions, 
with the space station remote manipulator system on track for 
delivery to NASA. This is a sophisticated space “arm” that will be 
used for assembly and maintenance of the ISS. As well, develop- 
ment started in Canada of the space “hand,” the special purpose 
dextrous manipulator. The first module of the ISS was successfully 
launched in 1998 and the station will be assembled by 2004. 

Satellite communications in 1997-98 saw the beginning of the 
first phase of the Advanced Satellite Communications Program, in 
cooperation with the Communications Research Centre of Industry 


Canada. The new technologies being developed are aimed at 


increasing the capability of satellites to provide cost-effective high- 
speed data communications, to bring multimedia on-demand ser- 
vices to all Canadians and to the international marketplace. As well, 
the international mobile satellite initiative is under way, and this 
positions Canadian industry in the fast-growing markets for 


mobile and personal satellite communications services. 


Future strategic directions in S&T 

The Canadian Space Program is a significant federal initiative 
that has, for more than 35 years, met national needs and helped 
develop a world-class space industry. Benefits derived from 
Canadian space activities have included advanced communication 
systems, robotics such as Canadarm, and the availability of Earth 
observation data to help monitor the environment and manage 
our resources. In addition, it has resulted in a high technology 
industry with a skilled work force. 


With the current rapid advances in space technology, the oppor- 


tunities for the continued development and application of space 

knowledge are rapidly growing. Space will become even more 

important for Canada. In order to realize these benefits and in the 
era of the global, knowledge-based economy, the CSA has devel- 

oped with its stakeholders the Long-Term Space Plan III (LTSP III), 

to chart the future of the Canadian Space Program. 
The LTSP III has five key areas: 

a Earth and environment: understanding and monitoring the 
Earth, its environment and climate change, through the use and 
development of Earth observation data, including RADARSAT. 

» Human presence in space: including space station, space robotics 
and the Canadian Astronaut Program. 

a Space science: advancing knowledge through space science 


research in areas of strategic importance to Canada. 


a Satellite communications: ensuring access for Canadians to 
new communication technologies and services, developing 
technologies for next-generation satellite services. 

a Generic technologies: developing innovative technologies to 
meet Canadian needs and ensuring growth and competitiveness 
of Canadian companies. 


One challenge for the CSA is that, unlike most federal depart- 
ments and agencies, the CSA has no significant ongoing budget. In 
the past, most of its funding has been appropriated on a project 
basis through periodic long-term space plans approved by Cabinet 
(for example, the latest plan, LTSP II, was approved in 1994). The 
priority for the CSA is to secure approval for the Long-Term Space 
Plan III, within the context of a new, ongoing funding base for 
the agency. 


Contact information 
Michael Taylor 

Director 

Government Liaison Office 
7th Floor, West Tower 

240 Sparks Street 

Ottawa ON KIA 1A1 


Tel.: (613) 993-3771 or (613) 990-6785 
Fax: (613) 990-4994 

E-mail: mike.taylor@space.gc.ca 

Web site: http://www.space.gc.ca 


Headquarters: 

Canadian Space Agency 
6767 route de l’Aéroport 
Saint-Hubert QC J3Y 8Y9 
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DEPARTMENT OF FISHERIES AND OCEANS 


Mandate 
The Department of Fisheries and Oceans (DFO), on behalf of 
the Government of Canada, is responsible for: policies and pro- 
grams in support of Canada’s economic, ecological and scientific 
interests in the oceans and freshwater fish habitat; the conservation 
and sustainable use of Canada’s fisheries resources in marine 
and inland waters; and safe, effective and environmentally sound 
marine services responsive to the needs of Canadians in a global 
economy. 
As outlined above, the department's mandate is extremely 
broad. It covers: 
m management and protection of the marine and fisheries 
resources inside the 200-mile exclusive economic zone; 
= management and protection of freshwater fisheries resources; 
m marine safety along the world’s longest coastline; 
# facilitation of marine transportation; 
# protection of the marine environment; 
= support to other federal government institutions and objectives, 
as the government's civilian marine service; and 
a research to support government priorities such as climate change 
and biodiversity. 


How does DFO use S&T to deliver on its mandate? 

s Providing a reliable scientific basis for fisheries resource 
conservation and the sustainable development of aquaculture. 

a Seeking scientific understanding of ocean and coastal waters 
and of aquatic ecosystems. 

a Transferring technology from aquaculture research projects 
to industry. 

a Maintaining healthy and productive aquatic ecosystems. 

s Improving scientific understanding of aquatic habitats. 

a Effectively integrating habitat management. 

w Understanding of water depths, tides, currents, water levels, and 
the geographic relationship between Canadian waters, adjacent 
waters and the Canadian landmass. 


# Improving access to hydrographic information. 


Major S&T achievements in 1997-98 
Canada’s scallop industry has access to a breakthrough technol- 
ogy that will help it be more efficient while conserving a valuable 


living marine resource. Computer-aided visualization technologies 
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supported by data collected with multibeam sonar provide razor- 
sharp images of the ocean bottom that will make harvesting and 
resource planning much easier. The state-of-the-art ocean mapping 
technologies are the product of a collaboration involving the 
Canadian Hydrographic Service of the Department of Fisheries 

and Oceans, NRCan, the industrial Chair in Ocean Mapping at 

the University of New Brunswick, and a Newfoundland company, 
Nautical Data International. Obviously impressed by the quality of 
the images and textures produced by the new system, one captain 
remarked: “This is the best invention since the hook.” 

With the move to begin managing fisheries resources through a 
marine ecosystem rather than a stock-by-stock basis, there is a need 
for more detailed plankton measurements. A state-of-the-art opti- 
cal particle counter, the product of a collaboration between a DFO 
scientist and a Nova Scotia company, Focal Technologies Inc., is 
now available to researchers. The optical particle counter meets 
today’s needs with greater efficiency than ever before, providing 
more specific data than measurement taken with traditional plankton 
nets. The new instrument does the job quickly and automatically. 


Future strategic directions in S&T 

In DFO, science is used to achieve an important public policy 
goal: understanding how to conserve and wisely manage Canada’s 
ocean resources for this generation and for the generations to fol- 
low. The fishery of the future must have a reliable base of scientific, 
traditional and local knowledge to ensure the accurate assessment 
of fish stocks. This knowledge base must also include a better 
understanding of how marine ecosystems work. 


Contact information 

Pierre Boucher 

Senior Advisor 

Program Planning and Coordination, Science 
Fisheries and Oceans Canada 

200 Kent Street, 12W112 

Ottawa ON K1A OE6 


Tel.: (613) 993-6257 

Fax: (613) 990-0313 

E-mail: boucherpi@dfo-mpo.gc.ca 
Web site: http://www.dfo-mpo.gc.ca 


DEPARTMENT OF NATIONAL DEFENCE 


‘Mandate 
The mission of the Department of National Defence (DND) 
and the Canadian Forces is to defend Canada and Canadian 
interests and values while contributing to international peace 
and security. 


| How does DND use S&T to deliver on its mandate? 

‘a The provision of expert S€T knowledge facilitates and enhances 
the ability of senior decision makers to make informed deci- 
sions on defence policy, force generation and procurement. 

= Departmental S&T contributes to the success of military opera- 
tions through the provision of improved support, knowledge, 
protection and response to potential threats. 

u By assessing technology trends, threats and opportunities, 
and by exploiting emerging technologies, departmental S&T 
enhances the preparedness of the Canadian Forces. 

a The transfer of advanced technology and expertise from defence 

| S&T contributes to the creation and maintenance of a Canadian 


defence industrial capability that is internationally competitive. 


Major S&T achievements in 1997-98 

a Advanced DND S&T played a key role in the successful search 
and rescue of 12 of the 15 crew of the cargo ship Vanessa that 
sank 450 miles off the shore of Newfoundland, in October 
1997. Search efforts were aided for the first time by a self- 
locating datum marker buoy (SLDMB) that can mimic the drift 
characteristics of either a life raft or a human. The SLDMB was 
dropped by an aircraft at the last known position of the ship 
and relayed information that provided clues about where the 
crew had drifted. This allowed more tightly focussed and effi- 
cient search efforts. In addition, it relayed water temperature 
information that was used by a computer model to predict 
how long the castaways could hold out until lethal levels of 


hypothermia would set in. In the words of one search and res- 


cue controller, “the model prevented us from stopping too soon.” 


a Scientists and graduate students at the Royal Military College 
Institute for the Environment successfully employed an in situ 
anaerobic bioreactor to remediate groundwater contaminated 
with naphthalene at Canadian Forces Base Borden. The project, 


performed in collaboration with the Waterloo Centre for 


Groundwater Research at the University of Waterloo, demon- 
strated the effectiveness of using this method to address a 
persistent organic compound dissolved in groundwater, 

and may lead to refined processes for dealing with similar 
problems elsewhere. 

a DND is committed to maximizing its contribution to a healthy 
economy, and its participation in the Federal Partners for 
Technology Transfer (FPTT) has provided a means to leverage 
its knowledge and ability to transfer technology from its labs 
into the commercial sector. Evidence of DND’s success is 
demonstrated by its receipt of two of the seven top FPTT honours 
in 1998. The FPTT awards recognized the successful transfer 
of two Defence R&D Branch technologies. The transfer of the 
blood substitute Hemolink™ led to the development of a new 
private company in Toronto, Hemosol, employing more than 
70 people and capitalized at close to $80 million. The Branch’s 
Vehicle Control Station software was transferred to CDL Systems 
of Calgary, which have been very successful in marketing the 
software and in applying it to military and non-military roles. 

w The extensive countermine knowledge in DND has become an 
increasingly important resource in the wake of the Ottawa land 
mine treaty. The federal government's investment of $17 mil- 
lion dollars in the Centre for Mine-Action Technologies at the 
Defence Research Establishment Suffield near Medicine Hat, 
Alberta, will ensure that the global humanitarian de-mining 
effort will fully benefit from DND’s world-class expertise in this 
domain. The funds will be invested in technology research to 
make humanitarian de-mining faster, safer and more effective. 
The centre will also investigate alternatives to anti-personnel 


land mines. 


Future strategic directions in S&T 

The Department of National Defence and the Canadian Forces 
must.be able to call upon a responsive, adaptable and effective SQT 
network that meets client and partner needs, both long and short 
term, in the most effective manner possible. Accomplishing this 
in the face of rapid technological change and in the current fiscal 
environment is a significant challenge. The revolution in military 
affairs, for example, invites the Defence SAT community to think 
about how to make the most of emerging technologies, while at the 
same time budget constraints force DND to critically examine and 
prioritize what it does, how and with whom. Moreover, emerging 


“asymmetric” threats such as information warfare present an 
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additional dimension that Defence S&T must address in order 
to ensure that DND and the Canadian Forces can anticipate, 
respond to and neutralize such attacks on the military and 
civilian infrastructure. 

To meet these challenges the strategy of the Defence S&T com- 
munity is one that is proactive and forward-looking: Its strategy is 
to seek advice and comment from a broad cross-section of senior 
decision makers, both from within and outside of DND. Its 
strategy is to foster partnerships and networks, both within and 
outside of government and to leverage knowledge and resources. 
Finally, its strategy is to refocus and renew Defence S&T expertise 
through technology investment, human resources and knowledge 
management strategies. 

The cornerstone of this strategic SAT planning is the Technology 
Investment Strategy (TIS) of the Defence R&D Branch. The TIS 
defines the technologies in which DND will invest in order to 
best respond to Canadian defence and security needs in the early 
21st century. The strategy also sets out the R&D that will be required 
to exploit these technologies as well as the mechanisms for con- 
ducting the R&D. 

The branch is configuring an R&D program for 2010 that will 
produce advances in a number of areas for the 2020 to 2025 time 
frame. Areas that illustrate the future of Defence S&T include sen- 
sor technology; information and knowledge management; human 
factors research; and S&T to respond to asymmetric threats. 

For example, sensor systems with adaptable resolution coupled 
to systems that can perform “real-time” automated target detection, 
identification, tracking and engagement will be a fundamental 
corponent of any 21st century military. Without this capability, 
Canadian forces will not be able to defend themselves in the 
complex battle space of the future. 

Likewise, as the world becomes more complex, it is essential 
that systems to manage information and knowledge be developed 
to process the vast amount of material that will confront DND 
decision makers in the 21st century. Smart information and knowl- 
edge management coupled with timely delivery will lead to reliable 
and simplified decision making in the complex defence environment 
of the future. 

Meanwhile the emergence of asymmetric threats posed by 
information operations, chemical and biological warfare and the 
proliferation of ballistic missile technology requires that DND and 
the Canadian Forces have the ability to rapidly assess and counter 
these threats. 
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The key resource in DND and the Canadian Forces will always 
be people; the human factor is therefore a principal focus of the 
Defence SAT strategy for the future. To this end, re-configurable 
simulation systems for training of individuals and teams will better 
prepare Canadian forces, and enhance mission rehearsal. DND’s 
effort will continue to address and expand our ability to enhance 
individual and collective protection, survivability and sustainability. 

The investment to bring about these outcomes will be optimized 
by the following R&D delivery strategy: 

s for technologies unique to defence, the R&D Branch will 
expend a significant level of in-house effort with contract 
support from external partners; 

for technologies with dual-use applications, but which are 
defence-driven, the R&D Branch will maintain a strong know!- 
edge base and expertise through collaboration with other 
organizations; and 

a for technologies that are driven by the civilian sector, the 
R&D Branch will adapt and use these technologies for defence 
purposes. 


As part of a forward-looking strategy, the R&D Branch has also 
created a Technology Investment Fund (TIF) to encourage staff and 
external collaborators to put forward new ideas and explore new 
research areas. The fund provides investment in forward-looking 
research to kick-start activity in high risk/high pay-off areas consis- 
tent with the overall Technology Investment Strategy. 


Contact information 

Ingar Moen 

Director, Science and Technology Policy 
Defence Research and Development Branch 
Department of National Defence 

8th Floor 

305 Rideau Street 

Ottawa ON K1A 0K2 


Tel.: (613) 992-7665 

Fax: (613) 996-0038 

E-mail: Ingar.Moen@crad.dnd.ca 

Defence Research and Development Branch Web site: 
http://www.crad.dnd.ca 


ENVIRONMENT CANADA 


Mandate 
The thrust of Environment Canada’s mandate is to improve the 
quality of life of Canadians through the preservation and enhance- 


ment of the natural environment, including water, air and soil 


- quality, renewable resources, migratory birds and other wildlife, 

| as well as weather forecasting and warnings. The mandate also 

- includes addressing decisions and recommendations of the 
Canada-U.S. International Joint Commission, which deals with 

| boundary waters and coordinating federal environmental policies 
and programs. The Department of the Environment Act recognizes 
that the Minister of the Environment has broad advocacy responsi- 

- bilities to promote environmental enhancement and can cooperate 

with others to achieve this goal. 


How does Environment Canada use S&T 
to deliver on its mandate? 

Environment Canada’s S&T is delivered through its three pro- 
gram activities: atmospheric environment, environmental protec- 
tion and environmental conservation. S&T is conducted through 
the three business lines: reducing risks to human health and the 
environment; weather forecasts and warnings, and emergency 
preparedness services; and giving Canadians the tools to build a 
greener society. Program delivery draws on the strengths of the 
department's R&D base, combined with a strong regional presence. 

The department's programs implement S&T across the country. 
In addition to studying environmental problems, it develops and 
implements solutions and models, and shares the results with 


other organizations, the private sector and the public. 


Major S&T achievements in 1997-98 


Climate Change 

Environment Canada’s most important contribution to the 
development of Canada’s position on climate change has been its 
science and information on the likely effects of climate change. 
The Department's Canada Country Study, released in November 
1997, was the first-ever national assessment of the social, biologi- 
cal and economic impacts of climate change. It identified how 
Canadians in every region of the country will be affected, how they 
can respond or adapt to these changes and what additional scien- 
tific research should be conducted to improve knowledge. The study 


is also an important contribution to international knowledge; 


as such it will form part of a North American chapter in a special 
report by the UN-led Intergovernmental Panel on Climate Change 
on the regional impacts of climate change. The department has 
pushed further the development and application of its global 
climate models to provide insight into the behaviour of the climate 
system in the future. It has state-of-the-art models that are used 
internationally by the Intergovernmental Panel on Climate 
Change. Most of the development has involved partners through 
the Climate Research Network of AES. Environment Canada can 
make a case for increasing effectiveness as a result of this partner- 
ship arrangement (as documented in a recent evaluation of 

the CRN). And, finally, the results are being made available 
electronically, both through our own Web site, and through an 


Intergovernmental Panel on Climate Change data distribution centre. 


Clean Air 

Since 1988, the Environmental Technology Centre has been 
developing and applying improved techniques for measuring 
potentially toxic air contaminants. The air quality data collected by 
the National Air Pollution Surveillance (NAPS) network have formed 
the principal ambient air exposure data base for 14 Canadian 
Environmental Protection Act priority substances list assessments. Air 
quality data for sulphur dioxide (SO), carbon monoxide (CO), 
nitrogen dioxide (NO), ozone (O3) and total suspended particu- 
lates (TSP) are measured at more than 152 stations in 55 cities in 
the 10 provinces and two territories. In 1997-98, 24 new instru- 
ments for the real time measurement of air particulate were 
installed in the field across Canada. Through the work on the 
NAPS network, new opportunities are being explored, as chemical 
methodology improves, to measure new chemicals with existing 


sampling programs. 


Biotechnology 

The department's Biotechnology Advancement Program sup- 
ports the development and advancement of renewable, low cost, 
energy-efficient solutions to prevent or reduce pollution. The pro- 
gram focusses research and demonstration of a range of cleaning, 
bioremediation, phytoremediation, biosensors and production of 
industrial enzymes. During 1997-98 research was conducted by 
Enviroment Canada in partnership with the DND and Cominco at 
a demonstration site (Sydney Tar Ponds) to use plants for habitat 
restoration and the rehabilitation of sites containing heavy metals. 
In a large cooperative effort between Environment Canada, the 


Department of National Defence, the United States Environmental 
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Protection Agency and several other partners in Canada and the 
United States, demonstration work was conducted on the use 
of microbial techniques for the extraction and remediation of 


PCB-contaminated sediments. 


Cumulative effects 

Cumulative effects of developments remains a major challenge 
under the Canadian Environmental Assessment Act. Northern and 
Prairie Region is working with industry to examine the cumulative 
impacts of the $25 billion oil sands development industry in 
northern Alberta. S&T is at the heart of developing a framework 
and approaches to determining and applying ecosystem thresholds 
(indicators) and the assessment of economic development scenarios. 
A new collaborative initiative began in 1998 and is expected to pro- 


vide strong science underpinning to long-term resource management. 


Future strategic directions in S&T 

New environmental issues are constantly emerging. As 
Environment Canada moves to implement the sustainable devel- 
opment agenda, a major challenge for the department is to face 
these new issues while continuing to deliver essential services 
such as weather services and enforcement activities, with reduced 
resources. 

Environment Canada’s response is to build a modern, affordable 
department that will be highly integrated, cohesive and stream- 
lined. This will allow the department to discharge its ongoing 
responsibilities while retaining the capacity and flexibility to meet 
the new challenges. These changes have to be achieved within a 
substantially reduced fiscal framework. 

In implementing these reductions, care has been taken to 
ensure that the remaining S&T base will be the right one to sup- 
port the department in fulfilling its mandate. The federal S&T 
review was conducted concurrently with a review of the depart- 
ment'’s programs. This meant that the broad directions being artic- 
ulated through the federal S&T review fed into the department's 
decisions. 
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As endorsed by the S&T review, the department will continue to 
exercise leadership in those areas of “public good” science that the fed- 
eral government is best placed to deliver, where a core R&D capacity is 
required to support sound policy development, decision making and 
the implementation of programs. Environment Canada’s laboratories 
and institutes will therefore continue to conduct research on issues 
such as climate change and preserving biodiversity, often in partnership 
nationally or internationally. 

Many of the issues that the department must address in the 
sustainable development agenda (such as loss of species, the 
capacity of the environment to regenerate itself, climate change, 
and persistent toxic substances that accumulate in living organisms) 
will require ongoing investments in R&D. 

S&T will also play a role in the department's increasing integra- 
tion effort. In R&D, the laboratories and research institutes will be 
managed through the three major program activities (atmospheric 
environment, environmental protection and environmental con- 
servation), but their research agenda will emphasize an integrated 
response to the major challenges facing the department (for exam- 
ple, climate change, loss of biodiversity, toxic substances and the 
health of ecosystems). 

With an S&T management framework in place, Environment 
Canada now has an important tool with which to manage its 
departmental S&T for an effective contribution to the mandate 
and objectives of the department. 


Contact information 

Duncan Hardie 

Director, Science Policy Branch 
Environmental Conservation Service 
Environment Canada 

351 St. Joseph Boulevard 

Hull QC K1A 0H3 


Tel.: (819) 953-7625 
Fax: (819) 953-0550 
E-mail: Duncan.Hardie@ec.gc.ca 


Web site: http://www.ec.gc.ca 


HEALTH CANADA 


Mandate 
Health Canada and its regional offices work closely with other 


federal departments, provincial and territorial governments, and 
health stakeholders to help Canadians maintain and improve their 
health. The legislative mandate of Health Canada is expressed in 
the Department of Health Act and some 20 other pieces of legisla- 
tion, including the Canada Health Act and the Food and Drugs Act. 
Responsibilities under the Acts cover areas such as: the safety of 
food, water, drugs, medical devices and consumer products; the 
sale and advertising of tobacco; the control of narcotics, pest con- 
trol products and radiation-emitting devices; environmental and 
workplace hazards; and the application of quarantine measures. 
The department provides essential health services to First Nations 
and Inuit people and works with them as they assume responsi- 
bility for delivering the services. Other responsibilities include 
providing medical services to visiting dignitaries, overseeing occu- 
pational health and safety for federal workers, and supporting 
disaster and emergency relief operations. Health Canada provides 
national leadership and support in population health and well- 
being, and promotes good health. 


How does Health Canada use S&T to deliver 
on its mandate? 

Health-related S&T is critical to furthering the long-term sus- 
tainability of the national health system. The department uses S&T 
to support efficient and effective decision making in the manage- 
ment of risks/benefits associated with products and diseases, and 
in the promotion of population health, as well as to communicate 
evidence-based decisions. The department's activities in S&T cover 
mainly related scientific activities (RSAs) in natural sciences and 
engineering, and social sciences and humanities, with 30% of 
S&T resources allocated to research and development. Most of 
Health Canada’s S&T activities are undertaken in natural sciences 
in the health protection area, while social science activities support 
mainly population health and well-being, and the promotion of 
good health. 

Anticipating, preventing and responding to new threats from 
emerging and re-emerging diseases, antibiotic resistant micro- 
organisms, environmental and occupational hazards, consumer 
goods, food, water, drugs, pesticides, medical devices, and the 


application of new technologies, all require a strong S&T base. 
Research is helping to improve national diagnostic and disease 
outbreak investigation by pinpointing the source of the contami- 
nants in food-borne illnesses. It is the basis for determining the 
causes of antimicrobial resistance. Epidemiological studies are 

key to understanding the relationship between health and aging. 
Examples of related scientific activities include monitoring drinking 
water for harmful micro-organisms; developing a risk-based classi- 
fication system for medical devices and in vitro diagnostic devices; 
improving standards for blood, organs and tissues for transplanta- 
tion; networking and collaboration with scientific experts; and 
participation in international scientific committees to harmonize 
the technical requirements for product reviews. 

On the social sciences and humanities side, research is the pillar 
of a national research agenda on children’s well-being, seniors, 
women, and Aboriginal health. S&T is used extensively in the area 
of population health. Examples include the analysis of osteoporosis 
risk factors in seniors, a study of the relationship between mother- 
infant attachment security and infants’ communicative, symbolic 
and social-affective functioning; the social organization of inequities 
in health; health behaviours in school-aged children to identify key 
risk factors and develop successful intervention strategies. In addi- 
tion, a number of RSAs, such as determining the impact of health 
reforms on seniors, developing a monograph on seniors and heart 
disease, collecting data on family violence, collaborating inter- 
nationally on the development and standardization of measures 
of physical activities, developing clinical practice guidelines for the 
care and treatment of breast cancer, guide the department's policy 
development. 

In both of the above areas, information technology is being 
used extensively to enhance the sharing of health knowledge 
and expertise through an integrated network within the context 
of a national strategy for a Canadian Health Infostructure. 


Major S&T achievements in 1997-98 

Analytical methods for the detection of allergens, such as 
peanut or egg proteins, were developed and used for the identi- 
fication of these allergens in unlabelled food products. The tech- 
nology transferred to the Canadian Food Inspection Agency 
resulted in product recall at the retail level. The development ofa 
rapid (two-minute) detection method of the parasite Cyclospora 
allows the analysis of an increased number of samples during 
an investigation (for example, in the recent case involving 


contaminated fresh berries). 
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In therapeutics, PTP1C was identified as a powerful suppressor 
of human cancer cell growth and a potential target for therapeutic 
action. The stability of polyurethanes used in medical devices were 
assessed, and reliable methods to determine the corrosion resis- 
tance of metal implants were developed. Great strides were made 
in the safety assessment of plant-derived recombinant products 
that may be used for oral or mucosal immunization. Progress was 
made in the safety assessment of xenotransplants through the char- 
acterization of cytochrome P450 enzymes in pig liver and isolated 
hepatocytes. Three off-site pharmaceutical research initiatives were 
established through university and hospital partnerships. 

In disease control, a National Asthma Control Task Force to 
set national objectives to control the disease was established and 
a National Consensus Conference on Tuberculosis as a basis for a 
national strategy to eliminate tuberculosis in Canada was held. 
Several reports were published in 1997-98, such as the Canadian 
National Report on Immunization; the Recommendations from the 
Consensus Conference on Infected Health Care Workers: Risk for 
Transmission of Bloodborne Pathogens; and For the Safety of Canadian 
Children and Youth, the first comprehensive document on trends, 
patterns and preventative measures for child injury in Canada. 
Other S&T highlights that involve a number of partners include 
managing the investigation of one of the largest salmonella out- 
breaks in Canadian history, and conducting a statistical survey of 
all mammography facilities in Canada to improve quality. 

In environmental health, the 1997 Health and Environment, 
Partners for Life report examined key health risks associated with 
the natural environment, describes Health Canada’s and other 
agencies’ actions, and offers practical suggestions to individuals, 
The Office of Tobacco Control published the 
Toxicity/Carcinogenecity Assessment Report on Yields of Selected 
Constituents by Popular Brand or Innovative Cigarettes. This report 
is the culmination of a 15-year research program into the devel- 
opment of methods for the analysis of tobacco smoke for a 
number of components, including organics and heavy metals. 
The methods are already being used in one province and 
two U.S. states. 

In the social sciences and humanities area, a number of pro- 
grams and studies have been developed. The Canada Prenatal 
Nutrition Program funded projects are being analysed to provide 
the data needed for action in areas such as food supplementation 
and nutrition counselling. The 1997-98 Health Behaviours in School- 
Aged Children study, undertaken in collaboration with the World 
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Health Organization, is the third such self-report survey of 
11-, 12- and 15-year-olds. Examples of other studies include 

A Systematic Review of the Literature on Socio-economic Status and 
Childhood Injury and Economic Burden of Unintentional Injury 

in 1995. 

Health Canada represented Canada at the G7 health informatics 
initiative on disease surveillance and the G8 coordinators meeting. 
The department worked to create a national strategy for the Cana- 
dian Health Infostructure, an integrated network encompassing 
elements such as hardware, applications/software, information 
content, standards, and so on. A pilot project to enhance surveil- 
lance capacity under the National Health Surveillance System is 
being developed in Alberta, and a Laboratory Data Management 
System for enteric diseases has been successfully piloted by the 
Laboratory Centre for Disease Control. A Cancer Bureau Web site 
to disseminate information on cancer topics, surveillance activities 
and statistics was established. 


Future strategic directions in S&T 

Four new research programs have been proposed by Health 
Canada under a national health research agenda: Centres of 
Excellence for Children’s Well-Being, the Aboriginal Health 
Institute, the Canadian Institutes of Health Research, and the 
Canadian Population Health Initiative. 

The Health Protection Branch (HPB) initiated in 1997 a process 
of transition in order to respond to the emerging challenges to 
public health. In-depth consultations will be carried out in several 
core areas including science and surveillance. The objectives of 
HPB transition include the following: to strengthen the science 
that underlies decision making in order to meet current and 
emerging public health risks; to improve and modernize the 
Canada-wide health surveillance capacity; and to review and 
improve the delivery of health protection programs. 

The Food Program has developed a strategic framework, which 
clearly articulates the future role of science, particularly research. 
Research will refocus its emphasis to “anticipate and prevent rather 
than react and cure.” Measurable objectives and outcomes will be 
identified and evaluated against criteria. Client feedback will be 
solicited and technology transfer strategies identified. Projects 
will be subjected to internal and/or external peer review. 

The Therapeutic Products Program, in the pursuit of partner- 
ships, has initiated alternative service delivery mechanisms for vari- 
ous program activities. Mutual recognition agreements have been 


and are continuing to be developed with various international 


_ tegulatory agencies to eliminate duplication in medical device 
regulation. The program continues to forge links with industry to 
ensure S&T futuristic environmental scans are accurate and timely, 
_and to foster partnerships with universities and hospitals. 
The Environmental Program’s Securing Our Future Together 
Tecognizes Canadians’ concerns about the impact of exposure to 
toxic substances on their health, their children’s health and that of 


| future generations, as well as the impact of these substances on 

| the environment. A new federal initiative on toxic substances will 
| enhance Canada’s environmental and health science capacity by 

funding applied research on emerging health and environmental 


problems linked to toxic substances. Research priorities have been 


identified through consultations. In the planning stage is the estab- 


lishment of research fellowships, the allocation of $2.5 million to 


in-house and extramural research projects, the enhancement and 


increase in the number of university and hospital partnerships, 
_and the forging of links with industry to ensure S&T futuristic 
environmental scans are accurate and timely. 
__ The Laboratory Centre for Disease Control (LCDC) is moving 
from a narrow focus on disease control into the wider domain of 
public health. It has undertaken a planning process that links pri- 
orities to output measures and is developing a business plan for 
the Winnipeg facility. LCDC is establishing a national risk factor 
surveillance system in collaboration with the provinces. Health 
Canada will provide surveillance information and research needed 
to reduce the incidence of chronic diseases and infectious diseases, 


and conduct global disease surveillance. 


Contact information 
Health Protection Branch 
Health Canada 

Room 2138 

HPB Building, 0702E4 
Tunney’s Pasture 

Ottawa ON K1A OL2 


Tel.: (613) 952-3665 
Fax: (613) 954-9981 
Web site: http://www.hc-sc.gc.ca 


INDUSTRY CANADA 


Mandate 

Industry Canada has a mandate to make Canada more competi- 
tive by fostering the growth of Canadian business, by promoting a 
fair and efficient marketplace for businesses and consumers, and 
by encouraging scientific research and technology diffusion. 


How does Industry Canada use S&T to deliver 

on its mandate? 

a Industry Canada carries out scientific research at the Commu- 
nications Research Centre (CRC). CRC has a tradition of 
excellence in managing technical issues concerning the radio 
spectrum, the deployment of wireless communications and 
broadcast services, and the development of new technologies 
and knowledge for exploitation by Canadian industry. The 
CRC is the federal government's main research centre for 
communications technology R&D. 

a Industry Canada also provides funding for technology devel- 
opment and innovation. Since 1996, innovation at the near- 
market end of the R&D spectrum has been supported by 
Technology Partnerships Canada (TPC). The program is a key 
element of the government's science and technology strategy 
and its Jobs and Growth Agenda. In partnership with the private 
sector, TPC invests in research, development, demonstration and 
market development projects of aerospace and defence industries, 
as well as environmental and enabling technologies. The program 
supports the private sector through investment rather than sub- 
sidy, sharing both risks and rewards. Within two years, TPC has 
become an effective government tool for closing the innovation 
and productivity gaps, while improving investment and trade. 

s Industry Canada also promotes private sector innovation by: 
developing technology roadmap initiatives; developing targeted 
growth strategies to build knowledge-intensive sectors such as 
aerospace, biopharmaceuticals, biotechnology in agriculture, 
fisheries and forestry, environmental technologies, and informa- 
tion and telecommunications technologies, including new 
media learning solutions and telehealth; and developing sector 
innovation strategies to identify technology priorities and proj- 
ects that will strengthen Canadian knowledge-based manu- 
facturing, contribute to improving productivity and reduce 


the innovation gap. 
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In Phase | of the Technology Roadmap exercises for Forest 
Operations in Canada and Canadian Aircraft Design, 
Manufacturing, and Repair and Overhaul, industry participants 
identified 29 and 50 critical technologies respectively. Phase II 
is under way for both, with participants identifying priority 
projects and forming consortia. 

The Minister of Industry has a horizontal policy coordination 
role for science and technology in the federal government. In 
this context, Industry Canada monitors implementation of the 
S&T strategy and provides secretariat support to the Advisory 
Council on Science and Technology (external advice to the 
government on Canada’s science, technology and innovation 
challenges and opportunities) and the Council of Science and 
Technology Advisors (representatives of the external advisors to 
science-related ministers, providing advice on the management 
of federal S&T). 

Industry Canada develops and applies state-of-the-art informa- 
tion technologies for the collection and dissemination of infor- 
mation on science, technology and innovation opportunities 
(for example, through its Strategis Web site), as well as for the 


promotion of a strong science culture in Canada. 


Major S&T achievements in 1997-98 
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Industry Canada has launched and championed a growing 
number of exciting programs to help achieve the government's 
goal of making Canada the most connected nation in the 
world by the year 2000. 
¢ SchoolNet has linked 13 140 schools and 2180 libraries, 
and First Nations SchoolNet has connected 366 schools. 
¢ The Community Access Program (CAP) has linked 
2500 communities, with projections of 4033 commu- 
nities by March 31, 1999; the 1998 budget extended 
CAP by providing funding for an additional 5000 Internet 
access sites in urban centres. 
¢ Computers for Schools has delivered 89 812 computers to 
schools and provided 139 000 software packages across 
Canada. 


e The Prime Minister announced the Panel on Smart Com- 
munities to advise the government on how information 
technology can transform community economic and social 
development. 

¢ The Virtual Classroom, organized by the CRC and connect- 
ing young students from Canada and Singapore live showed 
APEC (Asia-Pacific Economic Cooperation) telecommu- 
nications ministers, last July, the power of the Internet 
for learning applications. 

e The Connecting Canadians initiative was launched, including 
Connecting Canadians Days, showing the benefits of the 
Information Highway to Canadians where they live and 
work across the country. 

In 1998, TPC contracted 35 projects representing a multi-year 

investment of $154 million, which leveraged $567 million in 

private sector investment in innovation. 

Industry Canada played a lead role in bringing together 22 depart- 

ments and agencies to deliver a renewed Canadian Biotechnology 

Strategy for the Government of Canada. 

The Automotive Competitiveness Review was released in June, 

setting the stage for further collaborative work with this 

industry on R&D, skills, standards and regulations, and trade. 

Subsequent to providing recommendations to the Cabinet 

Committee on the Economic Union, the Advisory Council on 

Science and Technology (ACST) has established expert panels 

on two issues critical to Canada’s success in the transition to a 

knowledge-based economy: skills and the commercialization 

of university research. A part-time, non-government Deputy 

Chair of the ACST has been appointed (Gilles Cloutier). 

The Council of Science and Technology Advisors (CSTA) had its 

inaugural meeting on September 30 and October 1. This coun- 

cil, made up largely of representatives from the external advi- 
sory bodies to ministers with S&T responsibilities and interests, 
will provide an external-to-government perspective on the 
management of federal S&T. Initial tasks for the CSTA include 
guidelines for the use of scientific advice in decision making, 
and the role of the federal government in performing science 
and technology. 


Future strategic directions in S&T 
Industry Canada has set two performance goals aimed at the 
strategic objective of improving Canada’s innovation performance 
and the transition to a knowledge-based economy: 
= to implement the federal sience and technology strategy and 
other science and technology initiatives; and 
a to encourage and influence technological innovation. 


Contact information 

Chummer Farina 

Director, Science and Technology Strategy 
Innovation Policy Branch 

Industry Canada 

Room 897E, West Tower 

235 Queen Street 

Ottawa ON K1A 0H5 


Tel.: (613) 993-6858 

Fax: (613) 996-7887 

E-mail: farina.chummer@ic.gc.ca 
Web site: http://info.ic.gc.ca 
Strategis: http://strategis.ic.gc.ca 


MEDICAL RESEARCH COUNCIL OF CANADA 


Mandate 

The mandate of the Medical Research Council of Canada 
(MRC), based on the Medical Research Council Act, is to promote, 
assist and undertake basic, applied and clinical research in Canada 
in the health sciences; and to advise the Minister of Health in 
respect of matters relating to such research as the Minister may 
refer to the Council. 


How does the MRC use S&T to deliver on its mandate? 
The MRC delivers on its mandates through a wide variety of 
approaches that include research grants, awards to research person- 
nel, network and linkage development, and consultative processes 
that aim to: 1) provide the knowledge base required for continuing 

innovation in health services, health maintenance, diagnosis and 
treatment of illness; 2) focus a national research effort on health 
threats and opportunities; 3) facilitate the return of the social and 
economic benefits of health research to Canadians; 4) diversify and 
strengthen Canadian health research through partnered funding; 

5) train and develop Canadian scientists with a capacity to address 
research questions in all areas of health; and 6) provide a national 


voice on health research issues. 
Major S&T achievements in 1997-98 


Providing Canadians with World-Class Health Research: In 

1997-98 the MRC funded 2424 outstanding research proposals, 

down 74 from the number funded the preceding year. This project 

gives a sense of the nature of the S&T investment: 

a At the University of British Columbia, researcher Janice Eng is 
determining what aspects of balance and gait problems experi- 
enced by patients with Parkinson’s disease would be helped 


by surgery. 


B 


Promoting Research on Canadian Health Priorities: In partner- 
ship with other organizations, MRC is helping to focus research 
on health issues that have been identified as special threats to the 
health of Canadians (e.g., AIDS, breast cancer and diabetes). In 
1997-98, MRC and partners earmarked $15.8 million for research 
in those areas to fund projects like the following: 

a Frank Plummer at the University of Manitoba has been charac- 
terizing mechanisms of HIV resistance in women whose occu- 
pation exposes them to the virus. Understanding why these 
women do not become infected will provide clues to ways of 
protecting people from HIV. Dr. Plummer has isolated a gene 
that may be involved in resistance to the AIDS virus and is 


exploring the mechanisms through which it provides protection. 


Supporting Research with an Impact on Health: The research 
breakthroughs that we see reported in the media do not reflect the 
extent of the research that others, in Canada and around the world, 
have conducted for decades in a steady piling up of small advances 
in knowledge. Nor do they reflect the benefits to education in 
science and health. But as the following example indicates, they 
do provide an immediate sense of the health benefits that a full 
research portfolio provides: 

» MRC-funded researchers at the University of Calgary have dis- 
covered a gene which produces a substance that appears to tell 
normal cells when to stop growing. It seems be absent in most 
cancer cells. When the researchers exposed breast cancer cells to 
high levels of the gene product, cell growth was arrested. 


Capturing the Economic Benefits of Health Research Discoveries: 
The Canadian Medical Discoveries Fund (CMDF), created in 1994 
as a result of the MRC's efforts to address the shortage of venture 
capital for commercializing Canadian health research discoveries, 
has served as a vehicle for over 65 000 Canadians and organiza- 
tions to invest more than $354 million in developments stemming 
from discoveries by our health scientists. A 1998 report indicates 
that, through CMDE, Canadians have invested in the start-up 

and early development of 30 companies and the expansion 


of seven mote. 
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Training and Developing Our Most Critical Resource, Canadian 
Health Scientists: In 1997-98, MRC invested $17.7 million in pro- 
grams directly targeted at the training of 1350 especially promising 
students and postdoctoral fellows. It also provided support for an 
estimated 5100 more who were hired as assistants on projects 
supported through MRC grants; the MRC invested $20.5 million 

in career awards for 429 of Canada’s most outstanding health 


researchers. 


Expanding Canadian Health Research Capacity Through 
Partnerships: In 1997-98, 7.9% of MRC funding went towards 
shared initiatives with over 120 partners in industry, government 
and not-for-profit organizations and support from continuing 

and new partners ensured that the total funding delivered through 
joint programs increased by almost $8 million. Partners have been 
generous with their contributions to shared health research pro- 
grams over the years. The MRC's investment of $66.3 million for 
the period 1994 to 1997 has been complemented by a partners’ 
investment of $190.8 million. (A ratio of MRC to partners’ funding 
of 1:2.9.) 


Providing a National Perspective on Canadian Health Research: 
the MRC and the other granting councils have released a joint 
policy on ethical principles and practices with respect to research 
involving people. A clear enunciation of fundamental ethical 
values is essential for judging what research should be done or 
not, and for helping society set the right course in its use of new 
technologies. On the international front, the MRC continues to 
promote linkages that will be beneficial to Canadian science, 
health care and business development. For example, the MRC 
has been participating in a series of scientific orientations with 
Japanese counterparts to identify productive joint research efforts. 


Future strategic directions in S&T 

1997-98 was to prove to be a turning point for health science. 
The 1998 federal budget announcements included the welcome 
news that the MRC funding for 1998-99 would be increased by 
$40 million. The MRC views this as a first step towards achieving 
an internationally competitive level of federal funding for health 


research and a renaissance for Canadian science. What should 

the funding level be? The National Advisory Board on Science and 
Technology has indicated that the federal investment in health 
research in universities, hospitals and research institutes should 
be at least 1% of the amount that Canadians spend on health care, 
that is, the investment should be in the order of $766 million 
(1% of the $76.6 billion health care expenditure). The gap between 
that goal and the $267.5 million investment for 1998-99 is large, 
but the MRC is convinced that it must be bridged if Canada is to 
‘maintain the base of research expertise upon which innovation 
in our health care system depends. 


Increased investment in extramural health research is essential 

ut, in the view of the MRC, must be delivered through a system in 

which the funders, performers and consumers of research in every 
area of health have jointly developed strategic priorities and will 

work in concert to deliver research results to Canadians as effi- 

ciently and effectively as possible. The MRC looks forward to 
reporting next year on progress towards the realization of such 

a system, Canadian Institutes of Health Research. 


Contact information 

Karen Mosher 

Executive Director 

Medical Research Council of Canada 
Holland Cross, Tower B 

1600 Scott Street 

Ottawa ON K1A 0OW9 


Tel.: (613) 954-1813 

Fax: (613) 954-1800 

E-mail: kmosher@mrc.gc.ca 
Web site: http://www.mrc.gc.ca 


NATURAL RESOURCES CANADA 


Mandate 

Natural Resources Canada’s vision statement is the following: 
“For the next century, Canada must become the world’s ‘smartest’ 
natural resources developer, user and exporter: the most high-tech; 
the most environmentally friendly; the most socially responsible; 
the most productive and competitive.” 

Natural Resources Canada (NRCan) promotes the sustainable 
development and responsible use of Canada’s mineral, energy 
and forestry resources, and develops an understanding of Canada’s 
landmass. NRCan works with the forestry, minerals and metals, 
energy and earth sciences sectors to maximize economic and social 
benefits while safeguarding the environment and the health and 
safety of Canadians. 


How does NRCan use S&T to deliver on its mandate? 
NRCan’s S&T activities are crucial in delivering on its mandate. 
S&T accounts for approximately 75% of the department's expendi- 
tures. Winning in the Knowledge-based Economy is NRCan’s action 
plan for building on Canada’s natural resource heritage. The priority 
areas for the action plan are creating national consensus, tackling 
climate change, multiplying work opportunities, increasing 
resource trade and investment, and spurring resource innovation. 
Implementation of this action plan involves significant SQT 
resource requirements. As such, the department is conducting 
an assessment of its current science capacity. “Science capacity” 
encompasses not only scientific research, but also related scientific 
activities and facilities essential to research, for example, laboratory 
infrastructure, technical and field support, information technology 
support, knowledge and technology transfer mechanisms, and 


business and communication functions. 


Major S&T achievements in 1997-98 

The Manager's Guide to S&T Impact Assessment and S&T Impact 
Measurement Methodologies were developed to help managers con- 
duct impact assessments. NRCan helped launch the R&D Impact 
Network to promote the exchange of best practices in assessing 
the impact of RAD among government, industry and academia in 
Canada and to improve value, decision making and accountability 
in RQ@D. NRCan is also in the process of developing a performance 
framework that will include S&T performance indicators. 
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NRCan played a significant role in the interdepartmental 
research scientist (RES) promotion exercise under the auspices of 
the Criteria Working Group. Close communications between this 
group and NRCan’s Universal Classification Standard (UCS) team 
allowed this working group to capture essential information at a 
very early stage in order to match current promotion criteria with 
UCS elements. NRCan has also provided support to the Treasury 
Board Secretariat (TBS) SQT Community Renewal Unit. NRCan 
was instrumental in obtaining from TBS relaxation of the RES 
quotas for all science-based departments. 

NRCan transferred three remote-sensing applications to 
Canadian industry: an ocean monitoring work station to 
detect ships and monitor sea state; a geoscience work station 
(GEOANALYST) to incorporate remote-sensing with conventional 
geophysics and geochemistry; and a crop information system 
adapted for use by the Polish government. Techniques and systems 
were developed for integrating spatial data, remote sensing and 
field plot measurements with comprehensive forest data bases 
and landscape-design tools. 

During the 1998 central-Canada ice storm, NRCan supported 
Canadian Forces operations with aerial photographs, more than 
17 000 topographic maps and a new topographic map of the 
entire affected area. These maps were instrumental in helping 
emergency response teams and work crews provide assistance 
to Canadians during and after this major natural disaster. 

The geoscience knowledge base of the Northwest Territories 
(N.W.T.) received a boost from the launch of a project to compile, 
in digital, geographic information system-compatible format, all 
available geoscience information for northern Baffin Island and 
Melville Peninsula. Of particular interest will be a new mineral 
potential analysis — the geology of the region suggests that the 
area could contain diamond, base metal and gold deposits. The 
data will be distributed on CD-ROM and via the Internet, ensuring 
its availability for northern communities and mineral exploration. 
The CD-ROM will also contain information relevant to environ- 
mental studies, education, carving stone exploration, and land-use 
planning. Partners include the Iqaluit-based Qikiqtaaluk Corporation, 
the Geological Survey of Canada and the N.W.T. government. 

NRCan’s new Metals in the Environment (MITE) initiative, 
with funding and commitments secured until 2002, responds to 
increasing government and industry requirements for geoscience 
knowledge necessary to develop national and international policies 


concerning metals and their release to the environment, and to 
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formulate regulations for Canada. MITE is helping define Canada’s 
leadership role in the sustainable use of metals. Metals in the envi- 
ronment are derived from natural, geological sources as well as 
from the activities of our modern society, from mining and manu- 
facturing to urban living. It is important to understand trace metals 
in the environment as they play both positive and negative roles in 
biological processes: zinc and copper are bioessential, while lead 
and mercury can be toxic. MITE has been designed to provide a 
geological basis for environmental studies, defining the range of 
natural background metal concentrations, the mineral form and 
reactivity of metals, and the processes controlling their movement 
in the surficial environment. 

Canada’s Model Forest Program has been extended for an addi- 
tional five years, from April 1997 to March 2002. Phase II of the 
program will focus on practical applications of the technologies 
and models for community-based sustainable forest management 
developed during Phase I, and on disseminating this knowledge at 
local, national and international levels. Contribution agreements 
were renewed for all 10 original model forest sites, and the net- 
work was expanded in 1998 to include an 11th model forest, the 
Waswanipi Cree Model Forest in the Cree territory in Quebec, 
focussed on sustainable forest management in keeping with 
Aboriginal values and traditions (http://mf.ncr.forestry.ca). 

An advanced Internet-based geographic information system for 
managing forest fires, the Spatial Fire Management Information 
System (sFMIS), has been developed for use by Canadian fire man- 
agement agencies. The technology, which integrates several soft- 
ware components and data bases on fire weather, prediction and 
control, was transferred to Saskatchewan, Alberta and B.C. for 
testing during the 1998 fire season. An automated national Fire 
Monitoring, Mapping and Modelling system currently is being 
developed to provide daily “real-time” satellite imagery of forest 
fires, which could then be linked to sFMIS. 

A national network of research sites, the Forest Ecosystem 
Network of Sites, has been created to foster information exchange 
and collaboration between industry, universities and government 
agencies involved in sustainable forest management research. 
Since the initial announcement of sites in 1997, there have been 
several new additions. To date, the network links a total of 
16 sites across Canada where innovative forestry projects are 
being carried out, along with ecosystem and biodiversity studies 
(http://www. pfc.cfs.nrcan.gc.ca/practices/ferns). 


The CANPED™ fuel stabilization and purification process devel- 


| oped by NRCan under a joint R&D agreement with Par Excellence 
Development (PED), a Canadian firm, dramatically improves 


the economics of waste oil reprocessing by eliminating the prob- 


lems — odour, acidity, colour and instability — associated with 


thermally cracked waste oil. PED has the worldwide licensing 


tights to the process and is focussing on business development 


and sub-licensing. A sub-licence has been purchased by Fuji 
- Recycle Industry K.K. for its first waste oil to diesel fuel thermal 
cracking plant in Japan. PED will also be supplying a turnkey sys- 


tem, built and assembled in Canada. A sub-licence has also been 


_ granted to Enviro-Mining Inc. of Edmonton for a plant to be built 


in Germany. In addition, plans are under way by another company 


_ for the construction of a plant in Quebec. 


NRCan, with the participation of 16 industry members, has 


- completed the first version of RETScreen™, a comprehensive soft- 
ware package that provides a preliminary evaluation of the annual 
| energy performance, costs and financial viability of potential 
renewable energy projects located anywhere in the world. The tool 


_can be used to evaluate wind energy, small hydro, photovoltaic, 


solar ventilation air heating and biomass mini-district heating proj- 
ects. Also included is a data base of estimated fuel costs, electricity 


demand and renewable energy resource availability for Canada’s 


_ 300+ remote communities. RETScreen™ is intended to be used by 


~ technical and financial personnel from consulting engineering and 


planning firms, electric utilities, government and development 


agencies, financial institutions, R&D organizations, private power 


_ developers and product suppliers. It is available via the Internet at 


http://cedrl.mets.nrcan.gc.ca/e/412/retscreen/retscreen_home.html 


NRCan plays a role in building public confidence related to the 
development of Canada’s mineral resources. To determine the 
potential value of mineral and metal deposits, mining companies 
have samples tested by laboratories. However, concerns exist in the 
exploration and financial communities about the quality of these 
analyses. Following discussions with the Standards Council of 
Canada, NRCan has established the Proficiency Testing Program 
for Mineral Analysis Laboratories to give such laboratories the 
opportunity to get an independent assessment of their own perfor- 
mance. Twenty-nine Canadian and 13 non-Canadian laboratories 
participated in the program during the first three months of 1998. 


A construction material in the Confederation Bridge to 
Prince Edward Island saved the emission of about 30 000 tonnes 
of carbon dioxide. The bridge demonstrates the use of fly ash 
as an environmentally sound cementitious material. Fly ash, 

a by-product of burning coal in power plants which normally 

goes to landfill, replaced cement in producing much of the high- 
performance concrete throughout the bridge. Manufacturing 
cement for concrete is very energy intensive, releasing one tonne 
of CO) per tonne of cement. Cement production is the world’s 
third largest source of CO, emissions. NRCan has developed the 
technologies for the substitution of cement in concrete by materials 
such as fly ash, and advised on the design and construction of the 
bridge. In October 1998, NRCan announced the establishment of 
the International Centre for Sustainable Development in the Cement 
and Concrete Industry. With a goal of 15% material substitution, 
this international market represents a potential for reduction in 
CO, emissions of 300 million tonnes annually. 

Public and worker safety and security in facilities such as 
airports and government buildings requires accurate detection 
methods for explosive materials. In 1998, NRCan completed a 
research study under the Canada-US. Counter-terrorism R&D 
Program that shows the feasibility of manufacturing marked 
detonating cord as a means of improving explosives detection. 

A second project under the same program aims to improve the 


effectiveness of this technology. 


Contact information 

Brian Wilson 

Director, Science and Technology Policy Division 
Strategic Planning and Coordination Branch 
Natural Resources Canada 

580 Booth Street 

Ottawa ON K1A OE4 

Tel.: (613) 992-8089 

Fax: (613) 995-3192 

Web site: http://www.nrcan.gc.ca/ 
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NATIONAL RESEARCH COUNCIL CANADA 


Mandate 

The National Research Council Canada (NRC) is a federal 
government departmental corporation. Its mandate, according to 
the National Research Council Act, is to undertake, assist or promote 
scientific and industrial research in different fields of importance 
to Canada; to investigate standards and methods of measurement; 
and to work on the standardization and certification of scientific 
and technical apparatus, instruments and materials used or usable 
by Canadian industries. 

Under the National Research Council Act, the NRC also has the 
responsibility for “operating and administering any astronomical 
observatories established or maintained by the Government 
of Canada.” The NRC's research and development activities 
include grants and contributions used to support a number of 
international activities. 

The NRC is also mandated to provide vital scientific and tech- 
nological services to the research and industrial communities. This 
mandate is primarily discharged through the operation of the 
Industrial Research Assistance Program, the Canada Institute for 
Scientific and Technical Information (CISTI) and the Canadian 
Technology Network. 

The National Research Council Act empowers the NRC to 
“establish, operate and maintain a national science library” and 
to “publish, sell and otherwise distribute” scientific and technical 
information. The NRC fulfils this mandate through CISTI, pro- 
viding Canadians with access to worldwide scientific, technical, 
medical and related information and expertise. 

The NRC is responsible for primary standards of physical mea- 
surements as formally established by the Weights and Measures Act 
and the National Research Council Act. It has a specific mandate 
relating to “the investigation and determination of standards and 
methods of measurements including length, volume, weight, mass, 
capacity, time, heat, light, electricity, magnetism, and the investiga- 
tion and determination of physical constants and the fundamental 
properties of matter.” 
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How does the NRC use S&T to deliver on its mandate? 

a The NRC's strengths in biotechnology help it serve and interact 
with industrial and university partners. Its five biotechnology 
research institutes focus on health care/pharmaceuticals, agri-food, 
marine biotechnology and the environment. 

a The two research institutes in the NRC's Information Telecom- 
munications and Technology Group bring together a broad 
range of complementary technical capabilities and equipment 
to help firms reduce the risks and costs of working on the next 
generation of communications and information technology 
hardware and software. 

s The NRC provides R&D support to the operations of the 
Canadian aerospace industry in the areas of: aerodynamics; 
structures, materials and propulsion; flight dynamics and 
flight systems integration. 

a Finally, the NRC provides critical support to key areas of 
research and technology development that underpin Canada’s 


innovation systems. 


Major S&T achievements in 1997-98 


NRC's Institute for Biodiagnostics (IBD) in Winnipeg 

In 1997, in partnership with Western Economic Diversification 
Canada and the Government of Manitoba, the NRC launched the 
Western Medical Technologies Strategy to bring together IBD’s 
expertise with the talent and resources in the private sector, univer- 
sities and hospitals of Western Canada. The strategy has already 
shown concrete results, with three new spin-off companies, incuba- 
tion facilities for small businesses at IBD, and three magnetic reso- 


nance imaging demonstration sites in Western Canadian hospitals. 


International Strategic Linkages 
The NRC established stronger relationships through new 
memoranda of understanding with various Asian countries. 
Among these are: 
= an agreement with the National Science Council of Taiwan; 
m an agreement with the National Science and Technology Board 
of Singapore, with which the NRC now has five collaborative 


projects; 


= agreements to establish the Canadian Technology Network in 
Thailand and Indonesia (with assistance from the Canadian 


International Development Agency). 


Financing Innovation 

The NRC signed agreements with the Business Development 
Bank of Canada and the Canadian S&T Growth Fund to help 
finance government spin-offs, and put in place a training pro- 
gram for scientists who want to create their own companies to 
‘commercialize NRC technology. 


Future strategic directions in S&T 

In its Vision to 2001, the NRC has taken up the challenge of 
contributing to Canada’s technological development, competitive- 
ness and prosperity. The vision summarizes the organization's 
approach to fulfilling its mandate in light of the economic and 
| social realities facing the country now and in the coming years. 
As Canada’s foremost R&D agency, the NRC will be a leader 

in the development of an innovative, knowledge-based economy 
through science and engineering. This vision will be realized by: 

a being dedicated to excellence in advancing the frontiers of 
scientific and technological knowledge in areas relevant to 
Canada; 
= carrying out focussed research, in collaboration with industrial, 
university and government partners, to develop and exploit key 
technologies; 

1. providing strategic advice and national leadership to integrate 
key players in Canada’s system of innovation; and 

a taking a more aggressive, entrepreneurial approach to ensure 
the transfer of our knowledge and technological achievements 


to Canadian-based firms. 


In addition, several strategic initiatives are being proposed 

to respond to important national S&T issues. They require new 

S&T investment on the part of government and its industry part- 

ners to proceed, and efforts are under way to ascertain the feasibility 

and timing of these new initiatives. These initiatives include: 

# a national endeavour that would move Canada to the inter- 
national forefront of genome science and innovation through 
the establishment of a new, multipartner, scientific enterprise; 

= an initiative to support growth and job creation in the 
Canadian aerospace industry through the development of a 
Gas Turbine Environmental Centre in Ottawa and an Advanced 
Aerospace Manufacturing Technology Centre in the Montréal 
region; 

# an initiative to connect Canadians to a vast range of scientific, 
technical and medical information and expertise; 

w an endeavour that will provide Canadian industry, universities, 
Centres of Excellence and government access to a state-of-the- 
art optoelectronic prototyping and foundry facility; and 

m a national, industry-driven, innovation partnership to foster 
the emergence of a viable, knowledge-based, environmentally 


sound fuel cell industry in Canada. 


Contact information 

Jack Smith 

Manager, Planning and Assessment 
Corporate Services 

National Research Council Canada 
1500 Montreal Road 

Ottawa ON K1A OR6 


Tel.: (613) 993-7496 


E-mail: jack.smith@nrc.ca 
Web site: http://www.nrc.ca 
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NATURAL SCIENCES AND ENGINEERING RESEARCH COUNCIL 


Mandate 
Created in 1978, the Natural Sciences and Engineering Research 
Council (NSERC)’s legal mandate, functions, and powers are 


defined as follows: 


“The functions of the Council are to promote and assist 
research in the natural sciences and engineering, other than 
the health sciences; and advise the Minister in respect of 
such matters relating to research as the Minister may refer 
to the Council for its consideration.” (Natural Sciences and 
Engineering Research Council Act, 1976-77, c. 24) 


How does NSERC use S&T to deliver on its mandate? 

NSERC fosters the discovery and application of knowledge 
through the support of university research and the training of 
scientists and engineers. It promotes the use of this knowledge to 
build a strong national economy and quality of life for all Canadians. 

NSERC supports both basic university research through research 
grants and project research through partnerships of universities 
with industry, as well as the advanced training of highly qualified 
people in both areas. 

NSERC is the single most important funder of R&D in the 
natural sciences and engineering in Canadian universities. In 1997; 
Canadian universities carried out $1.1 billion in R&D in the natural 
sciences and engineering. NSERC provided nearly one third of the 
total funding. The remaining funds were split among universities, 


provincial governments, industry and other federal departments. 


Major S&T achievements in 1997-98 

» University researchers produce most of Canada’s natural sciences 
and engineering publications. Of the 15 500 university papers 
produced annually, roughly 80% can be attributed to NSERC- 
funded researchers. Furthermore, Canadian researchers in natural 
sciences and engineering are collaborating with international 
partners at an increasing rate and benefiting from the globali- 
zation of R&D. In 1996, one third of Canadian papers in this 
field were written with international partners. 
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One of the more tangible outcomes of NSERC-funded research 
is the creation of a company. A survey conducted this year 
found that at least 108 spin-off companies have been started 
from results of research partially funded by NSERC over the 
past 20 years. They employ more than 5800 Canadians and 
generate more than $1.1 billion in annual sales. 

NSERC, the SSHRC and the MRC published the report of the 
Tri-Council Working Group on Ethical Conduct for Research 
Involving Humans, the first in the world to incorporate all 
areas of science. 

Since the beginning of NSERC’s university-industry research 
programs, more than 1200 companies have participated, rising 
from less than 50 companies in 1983 to more than 500 busi- 
nesses participating in 1997. On average, 100 new firms are 
working with NSERC every year. NSERC is well known to : 
companies heavily involved in R&D. Forty-three of the top 

50 Canadian R&D companies (as ranked by The Globe and 
Mail) have funded university research jointly with NSERC. 

Over the past 10 years, contributions from NSERC’s partners, 
mainly industrial, have grown tremendously. From just over 
$23 million in 1988-89, contributions in 1997-98 reached 

$83 million, for a growth rate of 260% over the 10-year period. 
The ratio of partner contributions to NSERC funding has been 
steadily increasing over the past 10 years. From a low of 1.13:1 
in 1988-89, this ratio now stands at 1.7:1. Put another way, for 
every dollar NSERC puts on the table for a university-industry 
research grant, our partners contribute $1.70. 

Canadian universities are increasingly using licensing to com- 
mercialize their research — revenue to Canadian universities 
from licensing has jumped from just under $10 million in 

1991 to just below $30 million in 1996. Most of these revenues 
can at least be partially attributed to funding from NSERC and 
the MRC. 

Over NSERC’s 20-year history, more than 50 000 master’s and 
doctoral students, and young research professionals have bene- 
fited from NSERC training programs. In 1997-98, more than 
9000 university students and postdoctoral fellows were sup- 
ported by NSERC. Another 2700 university technicians’ salaries 
were paid from NSERC grant funds awarded to university 


researchers. In total, NSERC created more than 12 000 high- 
technology jobs this year in which people are learning the most 
advanced knowledge. Further, research spending from NSERC 
grants on goods and services (for example, materials, scientific 
equipment and travel) indirectly created or sustained roughly 
another 1500 jobs this year. 

Annual surveys of former holders of NSERC postgraduate 
scholarships show that 65% of respondents are active in R&D, 
using their training for one of the primary purposes of the pro- 
gram. The unemployment rate for respondents is estimated 

to be less than 2%, with 70% of them responding that their 
graduate training was critical to their careers. Furthermore, 

_ 96% of the respondents completed the degree (master’s or 
doctorate) for which they received NSERC funding. A high per- 
centage (almost 20%) of respondents were living outside the 
country at the time of the survey. Only half of these respon- 
dents intend to return to Canada. The two most common 
reasons cited for their departure from Canada were better or 
more job opportunities and variety of experience. 

NSERC hosted a second workshop with students and young 
researchers to determine the needs of Canada’s next generation 
of researchers and how NSERC’s investments and programs can 
be improved. This year's workshop focussed on young people 
making a career in industry. One main conclusion revealed that 
an advanced education in research is not only an education for 
research, but also a superb education for problem solving in 
all sectors of the knowledge-based economy. 

NSERC’s Industrial Research Fellowships (IRF) program has 
contributed significantly to the number of doctoral graduates 
working in Canadian labs. More than 15% of Canadian indus- 
trial researchers with a PhD have been funded by NSERC 
through our IRF program. Seventy-five percent of former IRFs 
from 1980 to 1997 are still working in Canadian industries. 
Seven percent have gone to academic positions in Canadian 
universities, and a similar percentage of former IRFs have left 


the country. 


Future strategic directions in S&T 

NSERC has developed a research priority-setting mechanism, 
the re-allocations exercise, in which national and international 
experts review disciplinary submissions and identify priorities for 
funding. This four-year cycle re-allocations process is a form of 
international benchmarking appropriate for basic research. Its 
output is the shifting of some resources to those areas that the 
respective disciplines persuasively identified as the most important 
to Canada. The research community has identified strategic direc- 
tions and set priorities that in the long term will result in more 
and better basic research in science and engineering in Canadian 
universities. The results of the second re-allocations exercise 


were released in 1998. 


Contact information 

Steve Shugar 

Director 

Policy and International Relations 
NSERC 


Tel.: (613) 995-6449 
Fax: (613) 947-5645 


E-mail: sbs@nserc.ca 


Robbyn Plumb 

Policy Analyst 

Policy and International Relations 
NSERC 


Tel.: (613) 996-1417 
Fax: (613) 947-5645 


E-mail: rmp@nserc.ca 


Web site: http://www.nserc.ca 
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SOCIAL SCIENCES AND HUMANITIES RESEARCH COUNCIL 
OF CANADA 


Mandate 

The Social Sciences and Humanities Research Council of 
Canada (SSHRC) is the government's key instrument to support 
university research and training in the social sciences and humanities 
and to chart directions for the Canadian research effort in these 
fields. SSHRC-supported research covers a breadth of disciplines 
ranging from economics, business studies, ethics, education, law, 
history, literature to philosophy, psychology, sociology, environ- 
mental studies, religious studies — among others. SSHRC supports 
basic research, targeted research on issues of national importance, 
the training of highly qualified personnel, and the broad dissemi- 
nation of knowledge for the benefit of Canadian society. Key 
initiatives over the past year include the launching of SSHRC’s 
Innovation Scenario — an action plan to maximize the contri- 
bution of SSHRC-funded research for Canadians — and new 


partnerships to support research and training in critical S&T areas. 


How does the SSHRC use S&T to deliver 
on its mandate? 
The entirety of SSHRC’s mandate aims to sustain a strong 


science capacity in Canada. 


Major S&T achievements in 1997-98 
SSHRC is launching three new targeted research programs to 
build policy-relevant knowledge and expertise to respond 
to national challenges over the next five years: 
a the challenges of a knowledge-based economy; 
# social cohesion in a globalizing era; and 
w the social and cultural determinants of health. 


These new research areas were identified through a major con- 
sultation with the federal government, universities and a range of 
organizations across the country. SSHRC has concluded a range 
of new partnerships to strengthen research and expertise in key 
SAT areas. 

a The Trends project — in partnership with the Policy Research 

Secretariat of the federal government — will generate research on 

eight mega-trends that will drive Canada in the next millennium 


(globalization, North American integration, technological 
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change and the information revolution, the environment, 


demographics and ageing, value change, multiple centres of 


power, social differentiation). More than 20 government depart- _ 


ments helped identify the gaps in knowledge on issues most 
likely to create policy challenges for Canada in the next few 
years. Sixty-five SSHRC-funded researchers are now working 
in partnership with users of research to define research agendas 


that will help to build the knowledge needed to develop effective — 


policies and programs to manage change in these areas. 
Innovation Systems Research Network — in partnership with 
the NRC and NSERC — will promote exploration of the rela- 
tionship between innovation and economic development at the 
local and regional levels. The network will provide a platform 
to build and exchange knowledge, and to chart directions for 
research to enhance our understanding of how innovation 
works, be it in the development of improved services and 
products, management methods or production techniques. 
All told, the network involves 50 leading-edge researchers 

and graduate students and 29 partners. 

Research and training incentives have been developed to 
supply the knowledge and highly qualified personnel needed 
in forest management (with the Canadian Forest Service) and 
on emerging issues relating to Canada’s relationship with Asia 
and with Latin America (with the International Development 
Research Centre). 

Ongoing programs continue to provide knowledge to assist 
policy making in the public and private sectors and develop 
multidisciplinary research expertise in critical areas: managing 
for global competitiveness, science and technology policy in 
Canada, chairs in the management of technological change 
(SSHRC/NSERC), strategic research networks in education 
and training, centres of excellence on immigration issues 
(SSHRC/Citizenship and Immigration Canada, Health Canada, 
Heritage Canada, Status of Women Canada, Canadian Housing 
and Mortgage Corporation), and health services research (with 
Health Canada and MRC) 

SSHRC continued to play a key role in co-managing (with 
NSERC and MRC) the highly successful Networks of Centres of 
Excellence program. Thus far, the networks have involved more 
than 400 companies, close to 100 government departments and 
agencies, more than 40 hospitals, 50 universities and 63 other 


organizations. 


{ 
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a SSHRC is launching the Community University Research 


Alliances, an innovative program to develop knowledge and 
expertise geared to community development through inno- 
vative alliances between universities and local and regional 
action groups. These innovation centres are designed to mobilize 
researchers and students at universities to develop knowledge 
and transfer mechanisms around priority issues such as youth, 
violence, sustainable development, health care restructuring 
and local governance. 

The councils (SSHRC, MRC, NSERC) have released their 
Tri-Council Policy Statement: Ethical Conduct for Research Involving 
Humans this year. The new policy statement addresses the 
duties, rights and norms of those conducting research to ensure 
that research subjects are treated with respect and privacy and 
that Canadian research is conducted in a socially and scientifi- 
cally responsible manner. The new Canadian guidelines are 

the first in the world to incorporate all areas of science. 

SSHRC has taken steps to enhance the evaluation function and 
to develop the capacity to measure the impact and outcomes 
of SSHRC support for Canadian research and training. New 
evaluation tools are being developed to provide a wider range 
of information to the council, thereby enhancing its ability to 
manage its programs and to undertake strategic planning more 
efficiently. The council continues to conduct periodic evaluations 
of its programs, and to participate in the Industry Portfolio’s 
Sub-Committee on S&T Performance Measurement and 


Program Evaluation. 


Future strategic directions in S&T 


SSHRC’s Innovation Scenario, launched in 1998, proposes 


strategic investments in research to meet three goals: 
= to close important gaps in identified areas where Canada does 


not have the knowledge needed to develop effective policies 
and programs to manage change — these include globalization, 
social cohesion, growth and human development; 

to respond to urgent needs for strategically focussed training 

to prepare Canadian youth to find employment in different 
sectors of our knowledge-based society and economy where 

the humanities and social sciences are called on to play 


important roles; 


= to further develop and maintain a strong capacity for innova- 


tion by providing greater support for fundamental research 
and advanced training in the human sciences. 


SSHRC will also continue to push forward on its partnership 
strategy to promote targeted research and training in key areas of 
need and to foster innovative approaches to producing and sharing 
the knowledge generated through research. 

Finally, SSHRC will enhance its knowledge brokering role 
and develop new mechanisms to promote awareness and use of 


knowledge in the social sciences and humanities. 


Contact information 

France Landriault 

Director 

Policy, Planning, Evaluation and International Relations Division 
SSHRC 

350 Albert Street 

P.O. Box 1610 

Ottawa ON K1P 6G4 


Tel.: (613) 992-5125 
Fax: (613) 992-2803 
E-mail: fla@sshre.ca 


Sylvie Paquette 

Senior Policy and Planning Analyst 

Policy, Planning, Evaluation and International Relations Division 
SSHRC 

350 Albert Street 

P.O. Box 1610 

Ottawa ON K1P 6G4 


Tel.: (613) 992-3146 
Fax: (613) 992-2803 


E-mail: smp@sshrec.ca 


Web site: http://www.sshrc.ca 
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STATISTICS CANADA 


Mandate 

The mandate of Statistics Canada derives primarily from the 
Statistics Act. The Act requires the agency, under the direction of the 
Minister, to collect, compile, analyse and publish statistical infor- 
mation on the economic, social and general conditions of the 
country and its citizens. Statistics Canada is also mandated to 
provide coordination and leadership for the country’s statistical 
system. Other federal legislation requires Statistics Canada to 


produce data for specific purposes. 


How does Statistics Canada use S&T to deliver 
on its mandate? 

The mission of Statistics Canada is to inform Canadians, busi- 
nesses, and governments about the evolution of their society and 
economy and to promote a high-quality national statistical system. 

The condition of a nation and its people can be assessed in 
many ways. Fundamental to these assessments is the availability of 
information on the many and diverse dimensions of the modern 
nation state, such as information on its population, its economy, 
its resources, and its social and cultural life. Under the Canadian 
Constitution, provision of statistics is a federal responsibility. By 
means of the Statistics Act, Parliament has designated Statistics 
Canada as the central agency responsible for producing such 
information. 

The gathering of information involves a partnership with all 
Canadians. In this partnership, Canadians both contribute and 
benefit. Information is provided to Statistics Canada through sur- 
veys and access to administrative records, while Statistics Canada, 
after compiling and analysing this information, provides feedback 
through a myriad of information products. 

Historically, Statistics Canada’s program has been structured to 
provide macro-economic, micro-economic and socio-demographic 
statistics, and statistical information in public institutions and 
programs. Such information continues to be relevant. However, 
emerging issues prompt demands for new kinds of data, (for 
example, needs have been expressed for improved information 
on education and the transition from school to the workplace, the 
health of Canadians and the systems that support it, the effects 
of globalization, the functioning of Canada’s economy, the factors 
affecting Canada’s competitiveness in world markets, the impact 
of science and technology, the outcomes of government programs 
and the status of various subpopulations within Canadian society). 
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Maintaining the relevance of the Statistics Canada program by 
meeting such information needs will always be a primary goal for 
the agency. To maintain a high level of program relevance, Statistics 
Canada relies on two pivotal instruments. These are the advice 
and guidance it receives from external consultative bodies; and, the 
agency’s rigorous planning and performance monitoring system 
and processes. The external consultative bodies are the National 
Statistics Council; professional advisory committees (including 
the Advisory Committee on Science and Technology Statistics); 
bilateral relationships with key federal departments; and the 
Federal-Provincial Consultative Council on Statistical Policy. 

As part of ensuring the relevance of its products, the Agency 
co-ordinates the Data Liberation Initiative (DLI), which provides 
affordable access to statistical files and data bases in support of 
social science research and teaching. The DLI has a broader func- 
tion in creating a sustainable base for public policy analysis in 
science and technology. The services of the DLI are described at 
http://www.statcan.ca/english/Dli/dli.htm 

All of the program delivery of Statistics Canada is classified to 
science and technology for the purpose of the survey of federal 
science activities and the S&T activities are classified entirely to 
the social sciences. The S&T activities are divided into research 
and development (3% of expenditure) and related scientific 
activity (97% of expenditure), such as surveys and the analysis 
of administrative data. 

As well as being the largest social science department or agency 
in the federal government, Statistics Canada maintains a growing 
program of science and technology statistics as part of the Infor- 
mation System for Science and Technology Project. It includes 
surveys of the activities of research and development, invention, 
innovation, technology diffusion and related human resource 
development, measures and analysis of linkages among actors 
in the S&T system, and analysis of outcomes. The program is pro- 
gressing towards the analysis of the impact of S&T activity and it 
is guided in this by the document Science and Technology Activities 
and Impacts: A Framework for a Statistical Information System 1998. 

Recent findings include the resources committed to biotechnol- 
ogy R&D, in industry and in the federal government, the rates of 
use and planned use of biotechnologies by firms, and the charac- 
teristics of firms principally engaged in biotechnology activities, 
as part of work in support of the development of the Canadian 
Biotechnology Strategy. Results on innovation in firms in key ser- 
vice industries were released, and there have been several measures 
of knowledge flows. These include the linkages between sectors 


and regions measured by co-authorship of scientific papers, the 
commercialization of intellectual property by universities and by 
federal government laboratories, and the flows and distribution of 
skilled people working in the area of science and technology. Some 
of this work has been in support of the two expert panels of the 
federal Advisory Council on Science and Technology, on skills, and 
on the commercialization of intellectual property by universities. 
More generally, the survey of federal science activities pro- 
vides information on what the government spends on science 
and technology, where it spends its S&T resources (sector and 
region), and on what it spends its resources (socio-economic 
objective). A longer-term objective of this and the rest of the 
SAT statistics program is to show what the government gets 
for its SAT spending. More information can be found at 


http://www.statcan.ca/english/research/scilist.htm 


Future strategic directions in S&T 

Strategic planning is part of program relevance and the mecha- 
nisms for ensuring relevance where given in the previous section. 
In the case of statistics on science and technology, the agency 
has prepared A Five-Year Strategic Plan for the Development of an 
Information System for Science and Technology. The plan takes the 
program from its developmental stage, funded by Industry Canada 
since 1996, to a new level as an integral and ongoing part of the 
work of the agency. The funding for this strategic development is 
part of a $20 million-a-year package to reduce gaps in the statistical 
system which has been coordinated by the federal Policy Research 


Committee. 


Contact information 

ED. Gault 

Director 

Science and Technology Redesign Project 
R.H. Coats Building, 7-A 

Statistics Canada 

Ottawa ON K1A OT6 


Tel.: (613) 951-2198 

Fax: (613) 951-9920 

E-mail: gaultfd@statcan.ca 
Web site: http://www.statcan.ca 


TRANSPORT CANADA 


Mandate 


Transport Canada’s mission is to develop and administer poli- 
cies, regulations and services for the best possible transportation 
system for Canada and Canadians. Its role is to develop up-to-date, 
relevant transportation policies and legislation, and to maintain 
the highest level of safety and security possible. 


How does Transport Canada use S&T to deliver 
on its-mandate? 

Transport Canada, like the transportation sector in general, 
depends heavily on technology. Transport policy initiatives, regula- 
tory responsibilities and services are all affected by technological 
developments. To ensure the department is able to assess, advance 
and embrace technological change, continuing science and tech- 
nology activities are essential. 

The mandate for S&T in Transport Canada is to develop the 
scientific knowledge and technology required for effective delivery 
of the department's policy, safety and security and program objec- 
tives, and to help accomplish the department's mission by fostering 
innovation in the Canadian transportation sector. 

In 1997, Transport Canada established an R&D Management 
Board chaired by the Assistant Deputy Minister, Safety and Security, 
to oversee the department's R&D activities. The Board sets priorities 
and approves an annual R&D plan funded by departmental and 
partner contributions. The R&D Serviceline in the Safety and 
Security Group is responsible for centralized planning and delivery 
of the department's technology R&D program. The Transportation 
Development Centre located in Montreal, Quebec is the depart- 
ment’s centre of excellence for delivery of R&D projects in coopera- 


tion with partners in government and private industry. 


Major S&T achievements in 1997-98 

Transport Canada cooperates with the U.S. Department of 
Transportation, and the Secretariat of Communications and 
Transport of the United Mexican States, on S&T in the field of 
transportation through a Memorandum of Understanding. In 
January 1998, under this memorandum a set of guiding principles 
was adopted to harmonize the future development of standards 
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for dedicated short range communications (DSRC) in the three 
countries. DSRC uses radio frequency transponders for vehicle-to- 
roadside communications. Currently, the main applications are 
preclearing commercial vehicles at border crossings and roadside 
inspection sites, and collecting electronic road tolls. Harmonized 
standards would help to expedite the movement of goods and 
travellers across North America. 

A flight data monitoring program for aviation took two impor- 
tant steps forward in 1997-98. Following an international review 
and subsequent revision, a flight recorder configuration standard 
(FRCS) became available for trial use by selected aircraft manufac- 
turers and safety investigation authorities. An FRCS Editor, a soft- 
ware tool that can produce and maintain flight data in a format 
that complies with the standard, was also developed. Adoption 
of the FRCS would ensure that documentation from all aircraft 
is consistent, complete and available in a standard electronic for- 
mat. Standardized data would greatly assist accident and incident 
investigations, as well as facilitating flight data monitoring. 

The flight data monitoring program is supported by Transport 
Canada’s Safety Programs, Strategy and Coordination Directorate, 
and Civil Aviation Directorate; the Transportation Safety Board of 
Canada; the National Research Council Canada; the U.S. Federal 
Aviation Administration; and the U.S. National Transportation 
Safety Board. 

An aviation project to study the effects of work schedules and 
jet lag on pilots indicated that fatigue can affect multi-tasking per- 
formance and electrophysiological gamma activity. This means 
that normally easy tasks require additional effort. The findings are 
based on data collected in laboratory simulations and on board 
Department of National Defence aircraft during normal opera- 


tions. In the next phase of the project, monitoring procedures will 


be tested on commercial airline pilots flying very long-haul flights. 


The ultimate aim of the work is to enable pilots to monitor their 
own fatigue level in flight and to provide them with effective 
coping strategies. 

The airport security program, a long-term cooperative effort 
with U.S. security authorities, continued to expand. Work in 
1997-98 included field trials of X-ray pattern-matching software at 
Pearson International Airport and enhancement of a prototype 
laser-based explosives detection system. A double-duty hand wand 
that integrates explosives detection with standard metal detection 


was another promising new technology under development. 
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In Fall 1997, an innovative marine radar detection system was 
put to the test off the coast of Newfoundland. The system is an 
innovative combination of two technologies developed in earlier 
R&D projects: a modular radar interface — a PC-based radar inter- 
face that can digitize and process images in real time — and an 
artificial intelligence-assisted tracker that greatly increases the accu- 
racy of tracking. In three-metre seas with medium to high clutter, 
the system detected targets the size of a human head from two 
nautical miles away. Slightly larger targets were detected at a range 
of four nautical miles. These preliminary results indicate the sys- 
tem’s potential for dramatically improving search and rescue 
operations, as well as for many other applications. 

A transport of dangerous goods project culminated in a pro- 
posed draft standard for impact testing of tank containers, now 
under review by an International Organization for Standardization — 
(ISO) Working Group. The project included a review of impact 
requirements, analyses of test approaches, and consultations with 
testing laboratories, manufacturers and users. ISO acceptance of 
a single, repeatable test would remove a current impediment 


to international trade by ensuring uniform safety standards. 


Future strategic directions in S&T 
Transport Canada will continue to address departmental and 

sector needs related to: 

a Safety and Security — reduce risk and increase safety and security. 

w Smart Transportation — increase efficiency, affordability and 
productivity. 

a Sustainable — reduce environmental impacts, enhance 
competitiveness and address global climate change. 

# Strategic — focus on key objectives and priorities. 


Contact information 

Michael A. Ball 

Chief, Research Policy and Coordination 
Transport Canada 

12th Floor, Tower C 

Place de Ville 

Ottawa ON K1A 0N5 


Tel: (613) 991-6027 

Fax: (613) 991-6045 

E-mail: ballma@tc.gc.ca 
Web site: http://www.tc.gc.ca 


WESTERN ECONOMIC DIVERSIFICATION CANADA s WD worked with key stakeholders such as the NRC, universities 


and technical institutions, the cities of Regina and Saskatoon, 
Mandate 


a be antes. and the province of Saskatchewan, initially in an innovation 
Western Economic Diversification Canada (WD) is mandated 


cae forum, which brought together industry in information tech- 
by legislation: nology, biotechnology and advanced manufacturing and 
led to the Blueprint for Innovation, Saskatchewan's action 


plan to strengthen these technology sectors. 


= to promote the development and diversification of the Western 
Canadian economy; 


a to coordinate federal economic activities in the West; and s The Western Medical Technologies Strategy — in partnership 


with the Institute of Biodiagnostics, WD, the NRC, the province 
of Manitoba, and the Royal Bank — focusses on commerciali- 


a to reflect Western Canadian interests in national decision making. 


Science, technology and innovation enable WD to fulfil all zation of the MRI technology developed at the Institute and 


aspects of its mandate, as well as being priority areas of the federal demonstration sites throughout Western Canada that display 


Jobs and Growth Agenda. Science, technology and innovation form the technology in different applications. 
the foundation for economic development in Western Canada. a In partnership with the province of B.C., Industry Canada 
and the NRC, WD is collaborating to support the Fuel Cell 


How does WD use S&T to deliver on its mandate? Technology Strategy. 


Science, technology and innovation have horizontal application = WD's Canada Foundation for Innovation Support Program 


which impact on all of WD's service to business through: is directed at increasing Western participation in the Canada 


a the application of technology to enhance services to SMEs in Foundation for Innovation (CEI). The CFI Support Program 


WD's information services; provides support to eligible institutions to prepare proposals 


a the facilitation of financial support through WD's investment for CFI consideration. WD will provide a maximum of 


funds (in partnership with financial institutions), which pro- 90% of direct costs up to $20 000 per proposal. 


vide debt financing to high-growth technology SMEs; s WD has provided support to establish the Western Canadian 


a the provision of targeted business services, including developing University Technology Network, which has a mandate to accel- 


business plans, and export readiness services to technology erate the rate of technology commercialization in Western 


SMEs; and universities. 
ms partnerships with other stakeholders in providing services a WD has played a major role in the Canadian Light Source 

to technology start-ups through innovation centres. Synchrotron Steering Committee, in putting together the 

financing package which will lead to a major research facility 
Major S&T achievements in 1997-98 established at the University of Saskatchewan. 

In addition to providing services to technology SMEs through a WD’s First Jobs in Science and Technology provides businesses 
its Western Business Service Network, efforts have been directed with skilled technology workers. Since April 1997, 311 jobs have 
at strengthening Western Canada’s innovation system through been created for recent science graduates. 
initiatives such as the following: s Climate change initiative — WD is working to develop an 
u WD has provided support for the start-up of innovation action plan that will build upon the opportunities for tech- 

centres in Calgary and Edmonton, which provide assistance nology development and diffusion presented through climate 

to technology SMEs. change commitments. The action plan will be integrated 


within the Industry Portfolio’s approach. 
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Future strategic directions in S&T # the roll-out of the O-Vittesse Skills Retraining model throughout 


In addition to addressing major issues for the West, such as Western Canada; 
climate change, the key issues for Western Canada’s technology a the participation in and strengthening of the Western 
sectors over the next year include: Innovation Systems Research Network; and 
w increasing the rate of technology commercialization from # in conjunction with the universities, the NRC and other 
universities and research organizations; partners, the examination of new ways to address the issue 
w increasing the capacity of SMEs to adopt new technologies; of receptor capability. 
m recruiting, retaining, and re-training skilled workers; 
» strengthening the Western regional innovation systems by Contact information 
building and enhancing linkages between components of Communications Branch 
the innovation system (i.e., increasing the linkages between Western Economic Diversification Canada 
universities and SMEs); and 8th Floor 
u increasing the competitiveness of resource-based firms through 200 Kent Street 
technology adoption. Ottawa ON K1P 5W3 
To address these important issues, WD will be working with Tel.: (613) 952-9379 
provincial, federal and other stakeholders on initiatives such as Toll free: 1-888-338-9378 
the following: Web site: http://www.wd.gc.ca 


a the ADM Forum on Innovation — meetings of senior federal 
and provincial officials to address, in a collaborative fashion, 
Western Canada’s innovation system, S&T infrastructure, and 


key issues such as climate change; 
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Message from the Minister of Industry 


TH Eo. decade of the second millennium has been a time of significant change 
for Canada, and for the federal government. We entered this period in the 

throes of a major fiscal crisis, which required the Government of Canada to review all 
of its activities, and to make hard choices on its immediate spending priorities. However, 
the net result of these restraint measures was the elimination of the federal deficit, giv- 
ing us the ability to re-invest in areas of long-term priority. The government's plan for 
sound financial management will allow us to build a more prosperous Canada with sus- 
tainable job and wealth creation, leading to an enhanced quality of life for Canadians. 

The start of the 1990s also found us at the beginning of the fastest-growing 
technological revolution ever seen. This iteration of an industrial revolution — the 
“innovation revolution” — was based largely on advances made in computing and 
communications technologies. The impacts of these technologies have caused a fun- 
damental change in the nature of the world’s economy, and, indeed, in the way that 
citizens conduct their everyday lives. This innovation revolution led to the realization 
that, to compete effectively in the global economy, nations must be able to create and 
harness knowledge to generate jobs, growth and wealth. 

The government understands that the innovation-fuelled knowledge-based economy 
rests on a base of science and technology (S&T), and that the government has a major 
role to play in fostering Canada’s ability to be a major contributor on the world S&T 
scene. Recognizing that S&T is the engine that drives innovation, and hence economic 
growth, the government identified S&T as a priority area. In 1996, we released our 
S&T strategy, Science and Technology for the New Century, which gave direction and a 
framework for the government's future S&T investments. 

Tangible proof of our commitment to this strategy, and to our support for the inno- 
vation revolution, came initially in the Canadian Opportunities Strategy, introduced in 
the 1998 federal budget, and expanded upon in the 1999 budget. The 2000 budget invests 
further in innovation, skills and knowledge. Recognizing that harnessing the innova- 
tion revolution is a shared responsibility, many of the government's investments seek 
to foster cooperative linkages and partnerships with other stakeholders in Canada’s 
research enterprise. 

With the additional funding provided to the Canada Foundation for Innovation, the 
government is assisting Canada’s universities and teaching hospitals to renew and 
modernize their research infrastructure. Through partnerships with other players in the 
Canadian research enterprise, the federal investment in the Foundation, which now 
totals $2.4 billion, should leverage over $4.75 billion in new investments in research 
infrastructure. 

Many analysts suggest that we are entering the “Age of Biology” and that many of the 
S&T advances in the near future will be based on the life sciences. The advances that 
have been made in our understanding of the human genome and of the genetic codes 
of plants and animals, and the real and potential applications of this knowledge, give 
credence to the view that biotechnology will significantly affect our lives. Consequently, 
the 2000 federal budget has made a number of investments to ensure that Canada 


remains at the forefront of this important field. 


Environmental and sustainable development issues are important to many Canadians. 
We must ensure that we are able to live in harmony with our surroundings. For this 
reason, the government has made significant new investments to promote environmental 
technologies and practices, both to gain new knowledge, and to implement it. 

The ability to create and apply new knowledge, to ensure that Canada is able to con- 
tinue to be a major player in the innovation revolution, depends on having a skilled 
work force. We must be able to compete with the rest of the world. In 1998, the gov- 
ernment created the Canada Millennium Scholarships Foundation; in January 2000, more 
than 90 000 bursaries were provided to post-secondary students. In the 2000 budget, 
the government acted to continue this investment in post-secondary training, by 
increasing the exemptions for income from scholarships, fellowships and bursaries to 
$3000 from $500, which will have a significant impact on many students pursuing 
advanced studies. 

Within the Government of Canada, federal departments and agencies have built sig- 
nificant momentum in developing a more focussed and better coordinated S&T agenda. 
They are now able to forge ahead with the flexibility to harness capabilities across 
government to address issues that affect the health, safety and economic well-being of 
Canadians. 

This third Report on Federal Science and Technology, Forging Ahead, provides a 
number of concrete examples of the collaborations promoted and established by 
federal departments and agencies to use S&T to address questions of importance to 
Canadians. 

Canada has the capability of being a significant player in the global innovation 
revolution. In partnership with the other stakeholders in Canada’s research enterprise, 
our collective investments in S&T will ensure that Canada maintains its United Nations 
ranking as the best country in which to live. Our investments will also ensure that we 
pass on to our children a better and brighter world. 


via fovea 


Minister of Industry 


Brian Tobin 
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Message from the Secretary of State 
(Science, Research and Development) 


TH | cai of Canada’s vision of the future is one of a society whose econ- 

omy is competitive, whose population is healthy, whose children are 
prepared, and that invests in knowledge. Realization of this vision requires us to 
harness S&T in a collaborative and strategic manner to advance our economic com- 
petitiveness and industrial productivity, 

Two of the tools the government is using to achieve this collaboration are the 
Prime Minister's Advisory Council on Science and Technology (ACST) and the Council 
of Science and Technology Advisors (CSTA). The ACST provides the Prime Minister with 
expert, non-partisan advice on national S&T goals and policies and their application 
to the Canadian economy. The Council reviews the nation’s S&T performance, identi- 
fles emerging issues and advises on a forward-looking agenda. 

The CSTA provides advice to the government on internal, cross-cutting issues related 
to S&T. As Chair of the CSTA, I am particularly pleased with the Council's role in 
developing A Framework for Science and Technology Advice. This Framework includes the 
following principles: Early Identification; Inclusiveness; Sound Science and Science Advice; 
Uncertainty and Risk; Transparency and Openness; and Review. By using these six prin- 
ciples, the Framework will help federal departments and agencies demonstrate, in an open 
and transparent fashion, that key decisions have been informed by science advice. 

Details of the activities undertaken to date by both of these advisory bodies are pro- 
vided in this report. 

This third Report on Federal Science and Technology also provides detailed descrip- 
tions of the horizontal initiatives undertaken by federal departments and agencies to 
address two major issues of concern to Canadians: global climate change, and the con- 
tinued ability of Canadian companies to undertake research and development. In 
addition, a number of S&T issues of current and future concern are identified, resolu- 
tions to which will require collaborative efforts on the part of government departments 
and agencies and their non-federal partners. 

I firmly believe that the federal government's S&T infrastructure and its research capa- 
bilities have a critical role to play in the national innovation system. Canada is more 
than a land of vast and natural beauty, with an abundance of natural resources. It is also 
a land of virtually limitless resources of knowledge and skills. Capitalizing on all of these 
advantages will ensure the continued economic success of Canada, and the well-being 


of our citizens. 


LIED 


Gilbert Normand 
Secretary of State (Science, Research and Development) 
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Guide to Acronyms and Abbreviations 


dake 


AAFC 
ACST 
AECL 
CCRA 
CFI 
CFIA 
CIDA 
CIHR 
CRC 
CSA 
CSTA 
DFAIT 
DFO 
DND 
HRDC 
IDRC 
IRAP 
MRC 
NCE 
NRC 
NRCan 
NSERC 
OECD 
SSHRC 
TRE 


following acronyms and abbreviations are used throughout 
this report: 


Agriculture and Agri-Food Canada 

Advisory Council on Science and Technology 

Atomic Energy of Canada Limited 

Canada Customs and Revenue Agency (formerly Revenue Canada) 
Canada Foundation for Innovation 

Canadian Food Inspection Agency 

Canadian International Development Agency 

Canadian Institutes of Health Research 

Communications Research Centre Canada 

Canadian Space Agency 

Council of Science and Technology Advisors 

Department of Foreign Affairs and International Trade 
Fisheries and Oceans Canada 

Department of National Defence 

Human Resources Development Canada 

International Development Research Centre 

Industrial Research Assistance Program 

Medical Research Council of Canada 

Networks of Centres of Excellence 

National Research Council Canada 

Natural Resources Canada 

Natural Sciences and Engineering Research Council of Canada 
Organisation for Economic Co-operation and Development 
Social Sciences and Humanities Research Council of Canada 
Technology Partnerships Canada 


Several abbreviations also appear regularly throughout the text: 


5NRMOU — Memorandum of Understanding on S&T for Sustainable Development 


GDP 
GERD 
R&D 
RSAs 
S&T 
SMEs 


gross domestic product 

gross expenditures on research and development 
research and development 

related scientific activities 

science and technology 


small and medium-sized enterprises 
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1.0 Introduction 


1.1 The Federal Context 


Ind Ps well recognized that the federal government's investments in science and tech- 
nology (S&T) have been and will continue to be a critical factor in securing the 
economic and social well-being of Canadians. 

However, the fiscal crisis that faced the nation in the early 1990s required the gov- 
ernment to undertake a wide-ranging review of its spending priorities, including those 
in S&T. One consequence of this review was the release in March 1996 of Science and 
Technology for the New Century: A Federal Strategy, which stated the government's com- 
mitment to S&T activities in support of the goals of improved quality of life, the 
advancement of knowledge, and sustainable economic growth and job creation. It 
also outlined the ways in which future federal S&T activities and investments would be 
oriented, to continue to ensure benefits for Canadians, The strategy’s framework helps 
to enhance these benefits through increased cooperation and collaboration among fed- 
eral departments and agencies on cross-cutting challenges. 

The fiscal measures undertaken by the government since 1994 have resulted in the 
elimination of the federal deficit and have brought the nation’s finances into order. This 
has allowed the government to make strategic new investments, for example, in inno- 
vation, thereby re-affirming its support of S&T as a vehicle for achieving economic and 
social goals and sustaining Canada’s future. 

The re-affirmation of the government's commitment to S&T and innovation, demon- 
strated in recent federal budgets as well as in the October 1999 Speech from the 
Throne, is a direct expression of the government's recognition that a nation’s compet- 
itiveness in the new global economy is driven by its ability to create and utilize knowl- 
edge. The shift to a global, knowledge-based economy has created considerable pressure 
on the government to adapt to new roles and new ways of doing business. These adap- 
tations will ensure that the government's investments, and the regulatory and other 
frameworks necessary for sustainable economic growth, are appropriate for meeting the 
challenges and opportunities of the new economic environment. They will also assure 
the continued social well-being and security of Canadians. Science and technology have 
a pivotal place in this changing environment. 

The number of issues that fall within the domain of government and that require sci- 
entific input is expanding. Moreover, these issues could be said to be becoming increas- 
ingly horizontal in nature, as their resolution requires the active participation of a vari- 
ety of departments and agencies. In addition, the pace of change in the knowledge-based 
economy continues to accelerate, and the implications of this change continue to 
broaden. Therefore, in order to provide the quality information needed to address many 
of the social, economic and political issues facing government, federal departments and 
agencies must be increasingly flexible and adaptable in their roles as both performers 
and facilitators of S&T. 

Consequently, research must continue to become an increasingly collaborative activ- 
ity among all players in the research enterprise, both domestic and international. 
Science and technology play a significant role in enhancing our understanding of the 
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world around us, and add value to the goods and services produced and used by 
Canadians. Through strategic investments in S&T and innovation, the government 
ensures Canada’s ability to maintain our economic and social positions in the world 


in the new millennium. 


1.2 The Role of Government in S&T 


The Canadian innovation system — a term used to describe both our S&T institutions 
and the various linkages among them — creates, disseminates, and exploits the knowl- 
edge needed to fuel a progressive society and economy. To function effectively, this sys- 
tem depends on the presence of complementary strengths in three key sectors: the pri- 
vate sector, universities and governments. These sectors each fulfil a number of roles and, 
through cooperation and collaboration, ensure that our economic and social systems 
perform well, are able to keep pace with both domestic and international developments 
in S&T, and that the government is able to meet the expectations of Canadian citizens. 

The government has a clearly identified dual role of performer and facilitator of 
research. It fulfils these roles both by performing research, using intramural capabili- 
ties and facilities, and by funding extramural research and fostering partnerships among 


the various research-performing sectors. 


1.2.1 Facilitating Research 
In its role as facilitator of research, i.e., funding research performed by others and fos- 
tering partnerships, government targets its programs primarily toward two sectors of the 


research enterprise: universities and the private sector. 


1.2.1.1 Universities 

Since World War II, the federal government has been the major supporter of university 
research. In assuming this role, the federal government has a symbiotic relationship with 
the provinces and territories: the federal government provides funding for the direct costs 
of research, and the provinces and territories provide the basic physical infrastructure 
and operating costs for universities and teaching hospitals across the country. This 
federal-provincial-territorial relationship ensures that Canadian universities have the facil- 
ities and funds necessary to conduct world-class research and are able to train the 
highly skilled people necessary for the knowledge-based economy. 

Direct government support for university research and research training is provided 
predominantly through the three federal granting councils: the Natural Sciences and 
Engineering Research Council of Canada (NSERC), the Medical Research Council of 
Canada (MRC), and the Social Sciences and Humanities Research Council of Canada 
(SSHRC). These agencies collectively provide peer-reviewed funding for more than 
17 000 researchers across the country, in fields as disparate as particle physics, behav- 
ioural psychology, oceanography, economics, molecular biology, medical ethics and can- 
cer research. These investments support pure and applied research to enhance our 
understanding of the physical, biological and social worlds of which we are a part, by 
extending the boundaries of knowledge. Researchers are increasingly finding new 
applications for the results of their research, and are commercializing and disseminating 
their results for the benefit of Canadians. These investments also support the training 


6 Forging Ahead: A Report on Federal Science and Technology — 1999 


New Directions in Health Research: 
The Canadian Institutes of Health Research 


A National Task Force on Health Research reported in . 
1998 that, despite the excellent health research work 


being carried out, there was significant room for 


_ improvement. For example, the Task Force pointedto 
_ underfunding, fragmentation of effort and lack of coor- 
dination. The Task Force recommended the estab- 
_ lishment of the Canadian Institutes of Health Research 
(CIHR), a system of institutes without walls. In the : 
February 1999 budget, the federal government com- 
mitted to launch the CIHR, and to almost double the — 


resources it spends on health research over a three- 
year period, to nearly $500 million by 2001-02. 

The legislation to create the CIHR was introduced 
in Parliament on November 4, 1999. The CIHR will be 
a modern and uniquely Canadian approach to health 

research and will replace the Medical Research 


Council of Canada. The CIHR’s objective will be “to 


excel, according to international standards of scien- 


tific excellence, in the creation of new knowledge 


and its translation into improved health for Canadians, 
more effective health services and products, and a 
‘strengthened Canadian health care system.” 

The CIHR is about excellence and integration 


across disciplines, sectors and regions. Itis con- 


cerned with: 
@ setting priorities; 
fostering the discussion of ethical issues and the 


application of ethical principles to health research; 
addressing emerging and re-emerging health — 


threats and challenges; 

_ ® promoting the dissemination of knowledge; 
encouraging innovation; and 

w building capacity. 


The CIHR will bring together researchers in all : 


areas of health research: biomedical research, applied 
clinical research, research into health services and 
systems, research into the societal and cultural deter- 
minants of health, environmental influences, and other 
research, as required. It will link health researchers 
in academia, the private and voluntary sectors, and 
government. It will also foster connections with inter- 
national networks of research excellence. 

The CIHR will be charting a new course for health 


research in Canada. As stated by Health Minister 


Allan Rock, “The CIHR is going to set a world 
standard.” 


of the brightest young minds in our country — our leaders of the future — by impart- 
ing important skills and expertise that can be applied in all sectors of our economy. 

While the primary focus of most university researchers is to advance knowledge 
through basic research, many are working in collaboration with government, private 
sector and international partners on research questions of strategic interest. The gov- 
ernment assists in fostering these efforts through specific programs instituted by the grant- 
ing councils to support university-industry and university-community partnerships, and 
through inter-council programs such as the Networks of Centres of Excellence. In addi- 
tion, through funding made available through the Canada Foundation for Innovation 
(CFI), the government has enabled universities and research hospitals to seek new types 
of partnerships with the provinces and the private and voluntary sectors to renew and 
upgrade their critical research equipment and other research infrastructure. 

The federal government has demonstrated its belief in the value of, and commitment 
to, world-class university research in each of the federal budgets since 1997, by increas- 
ing funding for the granting councils, establishing the CEI, and by creating the Canadian 
Institutes of Health Research (CIHR). 

With the creation of the CFI and the CIHR, the federal government has also demon- 
strated that it is prepared to examine new ways in which to bring about multi-stakeholder 
partnerships in leading-edge research. Most recently, the government recognized the need 
to re-examine the mechanisms that support research of importance to the health of 
Canadians, and so approved the establishment of the CIHR. This innovative new fund- 
ing vehicle will, for the first time, provide a means for researchers in all areas of health- 
related research to collaborate in a series of virtual research institutes. The CIHR will 
also represent a means of translating new knowledge into improved health for Canadians, 
more effective health services and products, and a strengthened Canadian health care 


system. 


1.2.1.2 Private Sector 

The participation of the private sector is essential to sustain and enhance Canada’s inno- 
vation system, and the government participates in a variety of collaborative and part- 
nering arrangements with the private sector. While some of these activities are directed 
toward the objectives of the particular firm, many are undertaken to further government 
objectives. For instance, working with the private sector not only helps the government 
to deliver programs, but also helps to maintain an industrial base that is internation- 
ally competitive through technology transfer. This in turn provides the government with 
access to a broad range of new technologies. 

In terms of maintaining and enhancing the international competitiveness of our indus- 
trial base, the government has recognized the high level of risk involved in leading-edge 
industrial research and development (R&D). Consequently, it has established a num- 
ber of partnership programs through which the risks of developing new products and 
services are shared. Through these risk-sharing initiatives, the government ensures that 
Canadian industry, particularly in the small and medium-sized enterprise (SME) sector, 
is able to undertake the R&D necessary to become and remain competitive in the 
global, knowledge-based economy. The following are examples of such programs: 

w Technology Partnerships Canada (TPC) 
= Industrial Research Assistance Program (IRAP) 
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= Canadian Network for the Advancement of Research, Industry and Education (CANARIE) 
w Agri-Food R&D Matching Investment Initiative 

= Defence Industrial Research Program 

= Industry Energy Research and Development program 

a Technology Early Action Measures (TEAM). 


In addition, the federal government provides assistance to SMEs via programs that 
assist companies in hiring recent college and university graduates whose skills can help 
to develop a company’s technology. Through programs such as these, the government 
provides opportunities for new graduates to gain work experience while providing 
access for SMEs to the latest developments in technology. 

Further information on these and the other assistance programs for S&T 
research, which are offered by 15 government departments and agencies, can be found 
on Industry Canada’s Strategis Web site (http://strategis.gc.ca/SSG/te00954e.html), 
and in the Industry Canada publication Your Guide to Government of Canada Services 
and Support for Small Business, which can also be found on the Strategis Web site 
(http://strategis.gc.ca/SSG/mi02983e.html). 

The government also stimulates industrial R&D activities through other mecha- 
nisms, such as contracting out and procurement, which are important to supporting inno- 
vation in the private sector, but are often unrecognized in this role. Funding programs 
such as those described previously allow companies to pursue corporate objectives. 
Contracting out and procurement are directed primarily toward government objectives. 
In both cases, real synergies occur when government objectives can be pursued by the 
private sector, leading to the enhancement of private sector technical capabilities, and 
to opportunities for Canadian companies to showcase technical capabilities and new 


products and services in the global marketplace. 


1.2.2 Performing Research 

The government plays an important role in the national S&T enterprise by under- 
taking R&D and related scientific activities (RSAs), utilizing its in-house capabilities. 
The government chooses to perform certain S&T activities in-house. As stated in Building 
Excellence in Science and Technology (BEST): The Federal Roles in Performing Science and 
Technology, “...the rationale for performing S&T within government needs to be based 
on a demonstration that the work is relevant to specific needs of government, that it 
can be done more effectively and/or efficiently in government facilities than it could 
be done elsewhere, and that, if the government did not do it, it would either not get 
done, or else would be done in a manner or a time frame that is not suitable for 
responding to the needs of the government.” Furthermore, “the federal government needs 
to have a degree of scientific and/or technological capacity in order to exercise the option 
of outsourcing the research.” 

Research undertaken by federal S&T groups has a vast range of applications. The fol- 
lowing are some examples: ; 
# Support for Canadian industrial growth in the identification and development of mar- 

ketable products, for example, in the areas of advanced manufacturing and aerospace. 
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= Support for decision making, policy development and regulation, which includes stock 
assessments, fisheries biology needed to manage fish stocks and responses to the effects 
of global warming. 

m= The development and management of standards such as contributions to the resolu- 
tion of disputes with the European Union on the pinewood nematode in Canadian 
softwood lumber shipments. These contributions depend on the development of 
nationally and internationally recognized standards that result from federally per- 
formed research. 

= Support for public health, safety, environmental and defence needs, For example, the 
federal capacity for independent research into food quality allows the government to 
ensure the health and safety of Canadians. 

= Enabling economic and social development such as research into health service deliv- 
ery or sustainable farming practices. 


Thus, in order to fulfil the mandates entrusted to it by Canadians and deliver on 
its priorities, the federal government has and will continue to have a critical role in 
performing core S&T activities and undertaking R&D for maximum public benefit. 


1.3 Emerging S&T Challenges 


An important role of government is to look beyond today’s challenges and to identify 
future issues that may have an impact on the government's goals of sustainable economic 
growth and job creation, and improved quality of life for Canadians. As federal depart- 
ments and agencies look forward, they identify issues that could have a negative impact 
on the government's ability to achieve its goals. They must also decide if there is a need 
for government intervention to address the future — or “emerging” — challenge. In many 
cases, the emerging challenge may not yet have captured the attention of Canadians at 
large, and often government must act before it is apparent to the public that an issue 
exists, 

As previously mentioned, there is a growing need for scientific input to address these 
emerging challenges, both domestic and international. Increasingly, many of the most 
vexing emerging public policy challenges are “horizontal” ones that cross traditional 
departmental boundaries. Resolving these issues requires active participation, in the dual 
roles of S&T performer and facilitator, from a broad cross section of government. 
Consequently, departments and agencies are increasingly developing dynamic new 
partnerships, both with other federal departments and agencies and with other stake- 
holders, to address these emerging challenges of horizontal concern. 

In Building Momentum, two emerging issues were identified: the need to strengthen 
the science-policy interface and global climate change. The first of these topics was exam- 
ined by the government's Council of Science and Technology Advisors (CSTA), in the 
context of its study entitled Science Advice for Government Effectiveness (see Section 2). The 
second topic, global climate change, is the subject of a major paper in that report 
(see Section 3). 

In Forging Ahead, a number of emerging challenges are also identified. Government 
departments and agencies are already tackling some of these issues to define resolutions. 
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Others are more newly identified challenges, and departments and agencies are still deter- 
mining the best approaches to develop resolutions. It is anticipated that future Reports 
on Federal Science and Technology will address some of the successful outcomes of the 


government's efforts to deal with these emerging challenges. 


1.4 The 1999 Report on Federal S&T 


As touched upon in this section, S&T is no longer a solitary activity. Partnerships and 
collaborative activity are essential elements in advancing the knowledge needed to 
respond to a broad range of public policy issues facing government in particular, and 
society in general, and to ensure that Canadian industry is positioned to compete in a 
global marketplace. 

The fiscal restraint of the late 1980s and early 1990s engendered an environment in 
which government had become less collegial in its approach to service delivery, and 
department-first mentalities became increasingly prevalent. This was true in the realm 
of government SAT as in other areas. However, in recent years, and most recently in the 
1999 Speech from the Throne, the government stated its commitment to a coordinated 
and horizontal approach in all areas of government activity, including those related to 
innovation. This approach is based on partnerships between federal departments and 
agencies, and among levels of government, the private and voluntary sectors, commu- 
nities and citizens. 

The first report on federal S&T, Minding Our Future, highlighted the early stages of 
the implementation of the federal S&T strategy, which laid out a plan for increasing coop- 
eration and collaboration in dealing with S&T issues. The second report, Building 
Momentum, illustrated how this collaborative approach to the management and con- 
duct of federally supported S&T has contributed both to the development of Canada 
as one of the world’s leading economies and to a quality of life that is among the highest 
in the world. 

Forging Ahead is the first reporting of the concrete ways in which federal departments 
and agencies are increasingly working together and with other players in Canada’s S&T 
enterprise to identify and respond to issues of broad horizontal concerns of government 
and Canadians. The following sections of this report: 

a demonstrate how the federal government's advisory bodies provide advice to decision- 
making processes; 

w provide descriptions of the horizontal efforts being undertaken to address two issues 
of national concern — global climate change, a topic of both national and international 
concern, and the federal government's mechanisms to support Canada’s industrial 
R&D base, to ensure that Canadian companies are positioned to succeed in the global 
knowledge-based economy; 

w identify a limited number of the full range of emerging S&T challenges that will require 
horizontal action on the part of federal government departments and agencies and their 
non-federal partners; and 

w use a number of statistical indicators to provide an overview of the federal investments 
in science and technology. 


“10 Forging Ahead: A Report on Federal Science and Technology — 1999 


2.0 Horizontal Advice to the Decision-Making Process: 
The Government's Expert S&T Committees 


[Ne and Technology for the New Century; A Federal Strategy, the Advisory 
Council on Science and Technology (ACST) was committed to providing advice 
to the government on S&T priorities. Expert panels were constituted to examine two of 
those priorities: the commercialization of university research, and skills. Their activi- 
ties are described below. In addition, the Minister of Industry and the Secretary of State 
(Science, Research and Development) committed to leading the coordination of hor- 
izontal S&T activities across the federal government. The CSTA was the vehicle chosen 
to aid in this coordination. Two areas examined by the CSTA — scientific advice in gov- 
ernment decision making and the roles of the federal government in performing S&T 
as well as its capacity to undertake these roles — are also described in this section. 
Given the relative newness of the reports of these advisory bodies, the following sec- 
tions provide information on the committee process in arriving at the advice provided 
to the government. It is anticipated that the government's responses to the reports of 
these advisory bodies, as well as the implementation and outcomes of their recom- 
mendations, will be discussed in future Reports on Federal Science and Technology. 


2.1 Advisory Council on Science and Technology 


The Prime Minister's Advisory Council on Science and Technology is composed of 12 emi- 
nent Canadians, representing academic, voluntary and private stakeholders in Canada’s 
S&T enterprise, whose mandate is to provide the federal government with advice on 
national S&T issues. 

The reports of the ACST, as well as supporting information, can be found on the ACST 
Web site (http://acst-ccst.gc.ca). 


2.1.1 Expert Panel on the Commercialization of 
University Research 


In 1998, the ACST established an expert panel to explore options to maximize the return 
on the public investment in university research. 

The nine-member Expert Panel on the Commercialization of University Research com- 
missioned background reports and consulted with more than 100 stakeholders prior 
to finalizing its report, entitled Public Investments in University Research: Reaping the Benefits. 

The ACST has recommended to the federal government that it implement the recom- 
mendations of the Expert Panel. This would involve establishing a coherent framework 
for university intellectual property policy, providing incremental support for the com- 
mercialization function within universities, developing the skills required to increase 
the number of successful innovations created from university research, ensuring that 
tax policies are conducive to the growth of firms that form strategic alliances with uni- 
versities, and investing in university research to fuel the commercialization pipeline. 

Prior to taking any decisions, the federal government consulted with academic, 
provincial/territorial and private sector stakeholders under the leadership of Dr. Thomas 
A. Brzustowski, President of NSERC. More than 600 individuals from 101 organizations 
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provided feedback on the feasibility and appropriateness of the federal government imple- 
menting the Expert Panel's recommendations. The consultations took place through- 
out September and October 1999. In addition, individuals were invited to provide their 
views via the ACST Web site. 

Industry Canada is developing a government response to the recommendations of 
the Expert Panel, which will take into account the results of the public consultation 
process. The Minister of Industry will subsequently seek the support of his Cabinet col- 


leagues for a strategy to accelerate research-based innovation in Canada. 


2.1.2 Expert Panel on Skills 

The Expert Panel on Skills was created by the ACST in 1998 to provide advice on crit- 
ical skills in sectors of industry where Canada is already strong, or where opportuni- 
ties for economic growth and job creation are high. The Expert Panel specifically 
examined five industry sectors: aerospace; automotive; bio-pharmaceuticals and bio- 
technologies in agriculture, aquaculture and forestry; environmental technologies; and 
information and telecommunications technologies. 

In its extensive research and consultations, the Expert Panel found no evidence of 
generalized shortages of technical skills, but a persistent shortage of opportunities for 
Canadians to put their skills to work. There is also a shortage of non-technical but essen- 
tial skills such as management, communications and team work. 

The labour market is experiencing a relatively smaller cohort of new labour market 
entrants. At the same time, there is a growing number of ageing workers who must 
re-skill continually. The tight global market for qualified workers means that Canada 
has to attract and retain skilled people. Learning systems, including but not limited to 
the formal education and training sectors, are increasingly under stress as they struggle 
to adapt their curriculums and delivery approaches to meet the needs of the 21st century. 

The recommendations of the Expert Panel focus on improving the functioning of 
Canada’s labour markets; leveraging our R&D capacity to create new opportunities for 
enterprise and employment; strengthening cradle-to-pension learning systems and 
improving the efficiency of “school-to-work-to-school” transitions; completing the 
national, state-of-the-art telecommunications infrastructure; modernizing structures for 
decision and action; and developing a new mind set about success and failure. 

The findings of the Expert Panel were well received by the members of the ACST in 
October 1999. Since then, the Expert Panel has presented its report, Stepping Up: Skills 
and Opportunities in the Knowledge-based Economy, to a number of organizations and key 
individuals, especially those who could have an important role in implementing the 
proposed action items. 


2.2 Council of Science and Technology Advisors 


The Council of Science and Technology Advisors was established in April 1998 to pro- 
vide the federal government, specifically the Cabinet Committee for the Economic Union, 
with external expert advice on internal S&T issues requiring strategic attention. 

The CSTA consists of 22 advisors from outside government and is chaired by the 
Secretary of State (Science, Research and Development). The members are appointed 
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by ministers of science-based departments and agencies and are drawn primarily from 
the external science advisory boards that advise these departments. The CSTA draws these 
advisors into a single body to improve federal S&T management by examining horizontal 
issues, and by highlighting opportunities for synergy and joint action. 

Initially, the Cabinet Committee asked the CSTA to consider two issues: 1) the 
development of a set of principles and guidelines for the use of scientific advice in gov- 
ernment decision making; and 2) an examination of the roles of the federal government 
in the performance of S&T as well as its ability to fulfil these roles. 

Reports of the CSTA, as well as supporting documents, can be found on the CSTA 

Web site (http://csta-cest.gc.ca). 


2.2.1 Science Advice 

Recent government decisions in the areas of natural resource management (e.g. fish 
stocks) and public health and safety (e.g. the blood supply) have contributed to pub- 
lic concern regarding the government's ability to address science-based issues. Recognizing 
the importance of these concerns, the Cabinet Committee asked the CSTA to examine 
ways in which the federal government could improve its use of science advice in deci- 
sion making. 

In conducting its examination, the CSTA commissioned studies and received pre- 
sentations by Canadian and international experts. Their report, Science Advice for 
Government Effectiveness (SAGE), proposed a series of principles and guidelines to 
ensure that government decisions are informed by sound science advice and to improve 
public confidence through a more open and transparent process. 

The SAGE report and the wealth of feedback provided through the consultations are 
being used to develop a government-wide Framework for Science Advice. Adoption and 
implementation of the framework would improve the government's ability to deal with 
science-based issues and restore the public's confidence in the science-based decisions 


of the government. 


2.2.2 Roles and Capacity for Federal S&T 

Building Excellence in Science and Technology (BEST), the CSTA’s report on the roles and 
capacity of the federal government in undertaking S&T, was accepted by the Cabinet 
Committee for the Economic Union in late 1999 and released to the public early in 2000. 
Drawing on the broad experience of its members, the CSTA’s BEST report provided an 
external perspective on a topic being examined internally by the government. 

The CSTA’s report explicitly recognized a number of roles for the federal government 
in performing S&T. It concluded that there is a requirement for the federal government 
to undertake in-house S&T activities, and noted that there is a wide range of challenges 
facing the federal government in fulfilling its role in the innovation system. The CSTA 
identified a number of issues related to the government's ability to be a key player in 
the national innovation system. These issues concern the government's capacity to 
perform and manage S&T to ensure maximum value for its investment. 

With the new and in some cases expanding demands being placed on federal S&T, 
the CSTA also recognized that the federal S&T capacity issue is real. The BEST report rec- 


ommends that government departments have an appropriate and robust capacity to 
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provide a sound scientific platform for delivering on government roles, including pol- 
icy and decision making. The CSTA stressed, however, that the challenge is not neces- 
sarily to rebuild or restore capacity to historic levels. It is to identify what capacity is 
needed to allow the government to meet the current needs and enhance its ability to 
meet future challenges. Science-based departments and agencies recognize that the rec- 
ommendations of the BEST report hold several implications, and that understanding 
the implications of change and innovation for current and future federal S&T needs is 
essential in determining an adequate capacity level to meet Canada’s needs. 

The CSTA’s report will likely continue to stimulate discussion of S&T capacity issues 
within the federal government, and should provide a useful point of reference for 


addressing the in-house S&T needs, 
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3.0 Horizontal Issues: Working in Partnership 


TH ERE many areas in which the federal government establishes 
cooperative and collaborative arrangements to address S&T issues 
that support its overarching policy goals of creating sustainable economic growth and 


jobs and enhancing the quality of life of Canadians. In this section, two of these issues 
are described, together with the partnerships that have been established to address them. 


3.1 Global Climate Change 


In Building Momentum: A Report on Federal Science and Technology — 1998, global cli- 
mate change was identified as an emerging policy challenge. This section of 
Forging Ahead is a report on the progress of the federal government in addressing 
that challenge. Detailed information on federal programs and activities and 
links to other Canadian and international partners can be found at 
http://www.climatechange.gc.ca/english/html/index.html 


3.1.1 Introduction 

Emissions of gases such as carbon dioxide, methane, nitrous oxide, and chlorofluoro- 
carbons (CFCs) have been increasing since the beginning of the industrial revolution. 
In 1988, the Intergovernmental Panel on Climate Change (IPCC) was established to 
study the impact on climate of these greenhouse gases. The 1990 and 1995 IPCC 
reports documented scientific evidence linking these emissions from human activities 
to the risk of global climate change; a third report is due in early 2001. In the past 
100 years, average global temperature has risen 0.7 degrees Celsius — alpine glaciers 
have retreated, sea levels have risen and climatic zones have shifted. The best current 
predictions suggest average global temperatures may rise as much as 3.5 degrees in the 
next 100 years unless action is taken to minimize greenhouse gas emissions. The con- 
sequences of such rapid climate change have the potential to significantly disturb our 
social and economic well-being, as well as that of the ecosystems on which we depend. 
Climate change also has implications for Canada’s foreign policy, international relations 
and security. 

The 1990 IPCC report led 154 countries to join together to sign the Framework 
Convention on Climate Change (FCCC) in 1992. The FCCC came into force in 1994 
and has now been ratified by 175 countries. In 1997 at Kyoto, Japan, countries took the 
first step toward quantified emissions reductions by agreeing to reduce global emissions 
by 5.2 percent below 1990 levels by the period 2008-12. The Kyoto Protocol will 
come into effect once it has been ratified by 55 countries responsible for at least 55 per- 
cent of worldwide greenhouse gas emissions. Canada’s commitment is to a reduction 
of 6 percent. Since 1990, however, Canadian emissions have continued to increase. The 
challenge now is to reduce those emissions by 20 to 25 percent below current levels. 

The Kyoto Protocol is only a first step. Achieving the Kyoto goal will simply help reduce 
the rate of future climate change. Greenhouse gases can remain in the atmosphere for 
decades, and even centuries. Stabilizing concentrations of greenhouse gases — and 


thereby stabilizing the climate — will take much larger reductions in emissions. Since 
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the climate is already changing — and will continue to change for some time — the 
second challenge under both the Convention and the Protocol is to adapt to the 
impacts of these changes. As some regions of Canada will be more affected by climate 
change than others, an additional challenge is to meet the Kyoto targets in a way that 
maintains inter-regional fairness. 

Tackling climate change in Canada — and limiting its potential negative effects — 
requires two main responses: reducing emissions and managing sinks to slow the rate 
of increase in atmospheric greenhouse gas concentrations, and adapting to the impacts 
of change to protect our citizens, their health, infrastructure and economies, and our 
natural environment. 

Canada has responded to the challenges of global climate change through signifi- 
cant investments in S&T research, both within the federal government and with national 
and international partnerships. An integrated and comprehensive management struc- 
ture, centred on the Climate Change Secretariat — which has close connections to 
Environment Canada and Natural Resources Canada (NRCan) — has been established 
to ensure coordination of climate change research and other activities in Canada, 
including the development of a National Implementation Strategy (NIS) to meet our 


commitments under the Kyoto Protocol. 


3.1.2 Federal/National Approaches 

The Auditor General's 1998 report on the federal S&T strategy examined the manage- 
ment of climate change as a case study, to see whether or not the strategy’s principles 
for horizontal management were being adequately implemented. The establishment of 
the Climate Change Secretariat and the development of business plans under the 
Climate Change Action Fund (CCAF) (see page 17) were seen as moving the federal gov- 
ernment toward the kind of management structure envisioned. This section summarizes 
the actions of the federal government prior to and following the Auditor General's report. 

The federal government has encouraged and contributed, directly and indirectly, to 
reductions in greenhouse gas emissions for many years. It has shown leadership by pro- 
moting energy efficiency and renewable and alternative energy initiatives, technology, 
and research and development, and by achieving ambitious emissions reductions in its 
own operations. 

In 1995, the federal and provincial/territorial governments developed the National 
Action Program on Climate Change, which outlined the principles and strategic direc- 
tions for governments and the private sector to address climate change. 

Following the agreement reached at Kyoto, the National Climate Change Secretariat 
was established in February 1998 to serve as a focal point for developing the federal gov- 
ernment's domestic policy on climate change and to coordinate the NIS. The CCAE which 
was allocated $150 million over three years in the 1998 federal budget and is managed 
by the Secretariat, is the second major prong of the federal response to the Kyoto 
Protocol. 


16 Forging Ahead: A Report on Federal Science and Technology — 1999 


In terms of climate science, impacts research and the development of adaptation 
options, the Canadian Climate Program Board (CCPB), which brings together the fed- 
eral and provincial/territorial governments, the academic community, the private sector 
and community interest groups, provides advice and information on climate change 
and variability and helps to facilitate climate-related activities in Canada. 


3.1.2.1 National Implementation Strategy 

The first step toward the NIS was to create 16 multi-stakeholder sector and issues 
tables (including government, industry, the academic community, environmental 
groups, scientists and non-governmental organizations). The purpose of these tables is 
to examine the impacts, costs and benefits of implementing the Protocol and to analyse 
various options for achieving the Kyoto goals. Table reports, or options papers, set out 
a comprehensive range of short-, medium- and long-term options, based ona consid- 
eration of the potential for emissions reduction, opportunities and barriers, time 
frames for implementation, competitiveness implications, and the anticipated social, 
economic, environmental, and health costs and benefits of each option. On the basis 
of a review and analysis of all the options papers, the Secretariat will develop a strat- 
egy for consideration by federal, provincial and territorial environment and energy 
ministers during 2000-01. The key options papers with regard to federal S&T are 
those on science, impacts and adaptation (SIA) and technology, 

The SIA options paper, prepared by the CCPB, presents information on the current 
state of the scientific enterprise in Canada and proposes measures that would provide 
Canada with a solid scientific basis for addressing the climate change issue. The science 
elements of the plan focus on systematic climate monitoring to detect climate change, 
as well as on the improvement and validation of our climate models; key climate 
processes (including those related to greenhouse gas sources and sinks); and regional- 
scale climate modelling for impact and adaptation needs. The impacts and adaptation 
elements focus on the study of the impacts of climate change on Canada and the 
development, assessment and implementation of adaptation responses. 

The technology table’s task was twofold: 1) to advance the development and 
commercialization of cleaner and innovative technologies that will contribute to the 
reduction of greenhouse gas emissions; and 2) to enhance the capabilities of and 
opportunities for Canadian companies to provide environmentally responsive tech- 
nologies in domestic and international markets. In identifying options, the table 
addressed the full spectrum of technology innovation challenges facing Canada (includ- 
ing regional considerations) and looked at all stages of development, from technology 


R&D through demonstration to market entry. 


3.1.2.2 Climate Change Action Fund 

The CCAF is by no means the main source of funds for federal or Canadian research 

related to climate change. Rather, it builds on existing initiatives and mechanisms 

wherever possible, and provides incremental funding in the following three key areas. 

aw Science, Impacts and Adaptation is receiving $15 million over three years to support tar- 
geted research to better understand climate processes and to assess the present and future 
physical, ecological, social, economic and health impacts of climate change on the regions 
of Canada, as well as options for adaptation to these impacts. Much of this research 
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involves collaboration between federal departments and universities, as well as involv- 
ing industry and other stakeholders. 

= Technology Early Action Measures is receiving $56 million over three years to promote 
early action by Canadians to reduce greenhouse gas emissions through cost-shared sup- 
port for the development and deployment of emission-reducing technologies. Eligible 
projects demonstrate innovation and assist Canadian industry to reduce greenhouse gas 
emissions by 2004, support community-based implementation of reduction tech- 
nologies, or transfer these technologies to other countries. By the end of 1999, TEAM 
had allocated approximately $44 million to 47 projects, while attracting more than 
$400 million from the private sector and all levels of government. The projects involve 
companies of all sizes and virtually every sector of the economy. 

= Public Education and Outreach is receiving $10 million over three years to increase public 
awareness and understanding of climate change and encourage and assist individual 
Canadians to take action through the development of tools like the Climate Change 
Calculator (see the box at right). 


3.1.2.3 Other Mechanisms 

Other interdepartmental research mechanisms, although not specifically oriented to 

climate change issues, are also contributing to Canada’s responses to the challenges of 

climate change. 

a The Climate Research Network, created in 1994 by Environment Canada, engages the 
university and private sectors and coordinates their input with that of federal depart- 
ments to provide the science needed to improve our. climate models. Each of the 
Collaborative Research Groups in the network focusses on a particular element of the 
climate system. 

# In 1995, the four federal “natural resources” departments — Agriculture and Agri- 
Food Canada (AAFC), Fisheries and Oceans Canada (DFO), Environment Canada, and 
NRCan — established an interdepartmental Memorandum of Understanding on 
S&T for Sustainable Development (SNR MOU); they were joined by Health Canada 
in 1998. In 1999, the 5NR Working Group on Climate Change and Variability completed 
a review of its terms of reference and developed a work plan for the next three years. 
Anew Working Group on Ecosystem Impacts of Climate/Atmospheric Change was also 
established. Activities of this working group are closely connected to other government 
activities and the CCAE 

m The NRCan-led Program of Energy Research and Development (PERD) supports and 
complements the energy R&D activities of 11 federal departments and agencies. The energy 
and climate change portion, funded at $5 million per year, studies greenhouse gas cycles 
and storage, capture and disposal of greenhouse gas, climate change prediction and detec- 
tion, and the impact of climate change on Canada’s energy sector. The current strate- 
gic directions include these same fields of study, but with an expected shift toward a future 
emphasis on mitigation technologies. PERD also supports technology R&D in five 
other areas leading to reduction of greenhouse gas emissions: hydrocarbons, trams- 
portation, buildings and communities, industry, and electricity generation. Overall, it 
is estimated that more than three quarters of PERD’s resources address climate change 
issues. PERD’s total budget is $58 million per year. 
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In addition, some departments have undertaken new initiatives related to climate 
change. 

= NRCan’s Energy Technology Futures project, begun in 1998, aims to develop a shared 
understanding of the potential range of energy technologies and systems that might exist 
in the period 2030-50, and how the relationship between economic growth and green- 
house gas emissions might be altered. This is currently the only climate change project 
looking beyond the Kyoto time frame of 2008-12. 

# Health Canada’s Climate Change and Health Office, also established in 1998, ensures 
that the potential impacts of climate change on human health are addressed, and pro- 
poses solutions to counter the effects of climate change. In collaboration with other federal 
departments and agencies and the Climate Change Secretariat, the Office works in four 
areas: detecting climate change-related health trends; developing tools to assess, analyse 
and predict impacts of climate change on health; providing information to the public 
on the health consequences of climate change; and developing policy and risk man- 
agement tools to address climate change impacts on health. 

= Ecosystem Initiatives — led by Environment Canada and involving other federal 
departments, provincial/territorial and municipal governments, universities and com- 
munity organizations — include the examination of the impacts of climate change in 
the consideration of economic and social impacts on the long-term quality of ecosys- 
tems. The Great Lakes, the St. Lawrence River, British Columbia's Georgia Basin, the 
Atlantic coast, and northern rivers are among the ecosystems currently being studied. 


3.1.3 International Approaches 

Climate change is a global challenge that can be tackled only through international col- 
laboration. Both the FCCC and the Kyoto Protocol commit parties to cooperate in climate 
research and systematic observations. Parties must also take climate change consider- 
ations into account, to the extent feasible, in their own social, economic and environ- 
mental policies and actions. 

Canada is a major player in international science and policy frameworks. Key areas 
in which we have international commitments include the monitoring of networks to 
support climate change detection and attribution studies, improved understanding of 
the behaviour of greenhouse gas sources and sinks, and improved information on 
regional-scale vulnerabilities and impacts in order to formulate adaptation responses. 
For example, we have an international obligation for climate monitoring because of our 
size and location as a northern country. 

Canada is an active member of the World Climate Program (WCP), founded in 1979. 
The WCP coordinates international climate activities, mainly with respect to atmospheric 
and oceanographic science, and helps address climate science questions in a global con- 
text. The World Climate Research Program (WCRP) is the research component of the 
WCP. It addresses the dynamic and physical aspects of the earth system, with the aim 
of determining how climate can be predicted and the extent of human influence. 
Federal departments contribute to WCRP scientific programs, such as the Global Energy 
and Water Cycle Experiment, and are involved in the Global Climate Observing System, 
which is directed at enhancing our capacity to observe the atmosphere and oceans. Our 
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membership in the WCP allows us to focus work on issues of particular interest to 
Canada, such as the Arctic. 

The IPCC was established in 1988 by the World Meteorological Organization and 
the United Nations Environment Programme to provide regular assessments of the state 
of scientific, technical and socio-economic information about climate change. Canadians 
have made significant contributions to IPCC endeavours and will need to continue to 
do so if we are to retain our credibility in the international arena. In addition, Canada’s 
international activities include participation in the UNESCO International Hydrology 
Program and the Boreal Ecosystem Study. 

Reduction targets for greenhouse gas emissions will be achieved only through the 
development, adaptation and adoption of new technology. No nation is uniquely 
endowed with the capability to achieve this on its own; international cooperation and 
coordination of R&D are required if we are to be successful. Consequently, Canada is 
an active participant in the International Energy Agency (IEA), the IEA/OECD 
(Organisation for Economic Co-operation and Development) Climate Technology 
Initiative and the Greenhouse Gas R&D Program. 

As a donor of international aid, Canada must inevitably deal with the consequences 
if developing countries do not (or are unable to) adapt successfully to climate change. 
Many of these countries lack the infrastructure, resources and technology needed to adapt 
to the climate change problems they will face. It is in Canada’s interest to assist them 
in the task of adaptation and the enhancement of their adaptive capacity. The Canadian 
International Development Agency (CIDA) supports the development of science and 
technical capacity in partner countries, and the transfer of appropriate technology for 
mitigation and adaptation. 


3.1.4 Achievements Since Kyoto 
Canada’s actions since the formulation of the Kyoto Protocol in December 1997 have 
been prompt and sustained. In February 1998, the Climate Change Secretariat, the focal 
point for managing climate change S&T for the federal government, and the CCAF were 
established. By April 1998, ministers of environment and energy had agreed on the 
process for developing the NS for reaching Canada’s Kyoto targets, with issue tables being 
established a short time later. NRCan’s Energy Technology Futures program and Health 
Canada’s Climate Change and Health Office were established by the spring of 1998. 
The creation of the Climate Change Secretariat and the development of business plans 
for its four components established a management framework, which the Auditor 
General had said would be essential to ensuring the maximization of Canada’s invest- 
ment in climate change-related activities. The Secretariat provides the focal point and 
the mechanisms for ensuring the coordination of activities and that duplication of effort 
is minimized. The work of the issues tables in support of the development of the NIS 
will further help in bringing together all parts of Canada’s climate change response, giving 
federal and provincial/territorial leaders a solid foundation for setting future policy 
directions. : 
The CCAF-SIA component, intended to form the basis for a national long-term 
plan to be delivered by the federal and provincial/territorial governments, university 
researchers, and the private sector, held national workshops between October 1998 and 
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Selected Highlights 


_ CCAF-TEAM is involved with the private sector in 
transferring natural gas fuel-injection technology to 
Romania and other countries; helping demonstrate a 
_ small hydro turbine contra! system in China that 
_ reduces greenhouse gas emissions; and identifying 
_ agricultural products suitable for commercial drying 
~ using solar absorber technology instead of fossil fuels. 
___ NRCan's Super E Housing program provides mem- 
__ ber companies with the tools and technical capabil- 
_ ity to export technologies that are Economical, Energy 
- Efficient, and Environmentally friendly. A number of 
_ agreements have recently been concluded in Japan. 
____ The Canadian International Development Agency 
_ (CIDA) continues to provide support to developing 
~ countries and countries in transition to strengthen 
: their S&T capacity in climate change, through part- 


/ friendly technology. For example, the Southern African 
_ Development Community Energy Efficiency project 
_ provides technical assistance to governments and 
_ industry associations in the region, allowing them to 
_ decrease their energy use in industrial processes, 
particularly in the mineral sector. In conjunction with 


Trade (DFAIT), CIDA facilitates the participation of 
- Canadian firms in the Kyoto Protocol's Clean 
} Development Mechanism and the transfer of leading- 
~ edge technology. 

Canada supports the development of policy in 
developing countries and economies in transition, 
_ involving multiple stakeholders from scientific organ- 
- izations and institutions, the private sector, non- 


_ Environment Canada are working with Ukraine to 

develop a national implementation strategy for cli- 

mate change. CIDA and DFAIT have also contributed 

to workshops to help the Senegalese government 

establish its domestic position and policy through a 
multi-stakeholder process. 


International Activities and Achievements: 


_ nerships and the transfer of appropriate climate- 


he Department of Foreign Affairs and International — 


governmental organizations, and others. CIDA and — 


June 1999 to articulate knowledge gaps. The workshops were followed by calls for 
proposals. By late 1999, with four processes complete, 44 climate science projects 
($4.5 million) and 51 impacts and adaptation projects ($3.6 million) had been 
approved. Each of these projects involves at least one, and usually several, partners and 
has obtained 50 percent of the necessary resources from other sources. 

Science projects are primarily focussing on climate model improvements, greenhouse 
gas sources and sinks, climate monitoring, the Arctic, and support to Canadian scien- 
tists involved in the IPCC. Collaborative impacts and adaptation research projects 
have been completed in the Mackenzie Basin (western Arctic), the Palliser Triangle of 
the Prairies, and the Great Lakes-St. Lawrence Basin; these areas were selected to build 
on the existing base of research and data. Current research activities include a range of 
individual research projects in many regions and sectors of Canada, as well as case stud- 
ies and two larger collaborative projects: the Georgia Basin and the Toronto-Niagara 
Region Studies. 

Projects carried out under the CCAF-TEAM and other Canadian programs (see text 
boxes) aim to reduce greenhouse gas emissions. 

Internationally, Canada is making significant contributions and playing a leadership 
role in the IPCC. Canadian leadership is recognized in impacts and adaptation research. 
Some 30 Canadian scientists are involved in the next IPCC assessment, to be completed 
in 2001, and a Canadian researcher is a convening lead author for the adaptation 
chapter. The Canadian coupled atmosphere-ocean climate model is recognized as one 
of the top models in the world, and is used by the United States and other countries 
for their own climate impact studies. Canadian scientists have also been involved in 
preparing a special report, requested by the negotiators who are refining the Kyoto 
Protocol. This report, on the complex issues surrounding carbon sinks and sources 
associated with land use, land use changes, and forestry; has drawn on the research and 
expertise of federal scientists at NRCan, AAFC and Environment Canada. 


3.1.5 Future Challenges 

Managing for climate change in Canada is a long-term challenge that must be addressed 
now. Two main responses are required: reducing emissions and managing sinks, and 
adapting to the impacts of change. Both responses will involve significant levels of invest- 
ment; research is needed now to ensure that it is money well spent. Government 
resources and legislative authority (through standards and regulation) will also be 
required to implement both responses. 

The National Climate Change Process has shown the value of federal leadership in 
planning and coordinating a national approach to mitigation (emission reductions). 
With the growing need to make adaptative decisions, a structure to address adaptation 
policies and mechanisms must also be developed. A research coordination mechanism 
is required to develop and manage a program to systematically address gaps through 
a consistent methodology that allows national-scale assessments of our vulnerability, 
and the sharing of knowledge. Such a network would facilitate the evaluation of 
progress as part of the NIS. A critical element of any impacts and adaptation program 
will be a study of the realistic options for governing the process of adaptation, as 


responsibilities lie at many levels. 
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Beyond the technical, infrastructural and attitudinal challenges to meeting the Kyoto 
greenhouse gas reduction target is the need to set new targets and develop even more 
advanced technologies that will lead to the stabilization of atmospheric greenhouse gas 
concentrations and co-beneficial improvements in other air issues such as urban smog 
and acid rain. Our ability to take advantage of greenhouse gas sources and sinks is also 
limited by an imperfect understanding of their potential and their behaviour under a 
changing climate. For example, there are gaps in our knowledge in bio-geochemical 
processes (required for estimating sink potential in forests, agriculture and wetlands). 
Better climate modelling will allow us not only to establish appropriate, post-Kyoto emis- 
sion reduction targets, but also to focus adaptation strategies on those sectors and regions 
that will be most severely affected by climatic change. 

Finally, we need to ensure that the highly qualified people capable of carrying out 
all these necessary policy, research, design, regulatory and risk management activities 
will be available and will have the intellectual and physical tools that they need to con- 


tribute to understanding and addressing global climate change. 


3.2 Federal Support for Industrial R&D 
3.2.1 Introduction 


Sustainable economic growth and job creation are critical to maintaining and enhanc- 
ing Canadians’ quality of life. They are also dependent upon sustained industrial devel- 
opment. In turn, sustained industrial development requires companies to be compet- 
itive in the global: marketplace in order to bring economic benefits to Canada. It has 
long been understood that to be globally competitive, companies must be innovative, 
both in terms of how they do business, and in terms of the products and services they 
offer. The latter, in particular, requires investments by the private sector in leading-edge 
R&D. However, R&D investments are by their very nature high-risk investments, and com- 
panies seek to mitigate the risks involved. Recognizing this fact, governments often pro- 
vide mechanisms to minimize the risks to companies investing in R&D and to attract 
corporate investments that will lead to employment and economic benefits. Indeed, risk- 
reducing mechanisms have become so institutionalized that globally active companies 
will often base new R&D-related investment decisions on the risk-minimizing frame- 
works that various governments offer. 

At the same time, much of the direct growth in the knowledge-based economy is based 
on developments made by domestic SMEs. For these companies, success in high-risk 
R&D investments is essential to their very survival, let alone their ability to grow. 
Consequently, governments establish specific mechanisms to assist research-active 
SMEs. 

In addition, governments must act to ensure equitable economic development 
opportunities to all parts of the nation. As a result, vehicles are developed to assist the 
various regions of the country to attract and retain industrial investments that will lead 
to sustained jobs and regional economic development. ' 

And lastly, to ensure that companies have the skilled work force necessary to capi- 
talize on their R&D investments, governments provide assistance in making skilled 
workers available. 
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Consequently, although it is private enterprise that creates jobs and wealth, govern- 
ment has a major influence on the private sector's ability and willingness to undertake 
Canadian-based R&D activities that will enable it to remain competitive in the global 
marketplace. The government is also a significant partner in ensuring that Canadian com- 
panies have the tools necessary to succeed in the future, 

The federal government's role in ensuring the success of Canadian research-active firms 
takes many forms: from participation in collaborative research activities, to the shar- 
ing of risk in leading-edge areas of industrial R&D, to the creation of a financial climate 
that attracts R&D-related investments in Canada, to support for the development of a 
highly skilled work force that can contribute to private sector growth. 


3.2.2 Risk-Sharing Mechanisms 

High-risk leading-edge R&D is critical in today’s economic climate. This applies equally 
to established industrial sectors such as those in the resource sectors — which must find 
ways to create added value in their products — and to the newer industries — which 
are fuelling the global, knowledge-based economy. Recognizing the high levels of the 
investments required, as well as the high-risk factors associated with such leading-edge 
industrial R&D, the federal government has established mechanisms that help to 
mitigate these risks. Many of these mechanisms are based on collaboration between the 
various research-performing and -funding players in Canada’s research enterprise. 
Although all of these mechanisms result in a sharing of the R&D risks, they also result 
in a net benefit, sometimes directly to the government through a repayment of the fed- 
eral investment, but always through the economic growth and job creation that results 
from the ability of Canadian companies to compete effectively on the world scene. 


3.2.2.1 Partnerships with Federal Labs 

The federal government operates a network of research laboratories which collectively 
have a wealth of knowledge, expertise and capability of considerable value to the 
Canadian private sector. While the primary mission of most of these laboratories is to 
undertake research that specifically supports the mandates of federal departments and 
agencies, others have a broader role of conducting research whose application would 
be of value to a variety of sectors in the Canadian environment. In all cases, however, 
the aim is to transfer technologies developed in-house to Canadian companies with the 
capacity to develop commercial applications that benefit the Canadian economy as 
a whole. 

In addition to undertaking research on their own behalf that may have broader appli- 
cability, many laboratories also undertake collaborative research with Canadian com- 
panies. In this way, Canadian firms are able to have access to state-of-the-art facilities 
that would otherwise be denied to them. Access to these facilities also aids in advanc- 
ing the development of new technologies that have commercial applicability. 

Given the often brutally competitive nature of the marketplace, the R&D focus of firms 
has tended to become increasingly narrow and short-term, with horizons of six months 
to two years being the norm. Hence, federal laboratories now often spend substantial 
time and effort in collaboration with firms, both in terms of helping with technology 


development, and in assisting firms to move further into the regime of real risk analysis. 


http://strategis.ge.ca/$-Tinfo [23 


Indeed, if there has been one change that has altered the landscape over the past 
decade in terms of the relationships between the federal government and the private 
sector, it is the significantly increased degree of R&D partnerships and collaboration that 
has evolved in all stages of the research spectrum, and in all industrial sectors. 

While it is not possible to describe all of the federal government laboratories that sup- 
port and offer collaborative opportunities to Canadian firms for industrially relevant 
R&D, the following examples provide a general idea. 

The National Research Council Canada (NRC) operates the federal government's 
broadest-based network of research laboratories. From St. John’s to Victoria, the NRC's 
16 research institutes conduct strategic, multidisciplinary research with partners in 
industries and sectors that are key to Canada’s future economic development. The 
NRC has focussed its technology research program on areas of strategic importance to 
Canada’s future economic development — areas in which the NRC has strength and com- 
petence. By clustering 11 of its institutes into three technology groups — biotechnolo- 
gies, information and communications technologies, and manufacturing technolo- 
gies — the NRC is able to take an integrated and flexible approach to supporting 
multidisciplinary research programs, while the concentration of industry-specific expert- 
ise allows for better technology foresight and greater access to international S&T. In addi- 
tion, through the Canadian Institute for Scientific and Technical Information, the NRC 
is not only Canada’s premier repository of international scientific, technical and med- 
ical information, but also a world leader in providing this type of information. | 

. Through its. policies and programs, the NRC is helping to move NRC-developed tech- 
nologies into the economy and promoting the establishment and growth of innovative, 
knowledge-based businesses. These changes in culture, approach and procedure at the 
NRC have resulted in improvements in technology transfer. Where no Canadian recep- 
tor exists, the NRC encourages its researchers to spin off their own companies in order 
to commercialize their technologies. In 1998-99, NRC researchers spun off or created 
nine new firms, bringing the four-year total to 27 new spin-off companies. A spin-off 
moves new knowledge into the marketplace and enhances the economy's capacity to 
receive technology. The NRC has also developed an entrepreneurship program that 
enables its employees, through secondments with industry partners, to provide scien- 
tific or technical support to industrial firms developing NRC technologies for the mar- 
ketplace. These employees develop an in-depth understanding of the industrial work 
environment and how decisions regarding R&D activities are made in that particular 
industry. In turn, industry employees seconded to NRC get a closer look at the role that 
the NRC can play in supporting technology development and commercialization. 

Industry Canada’s Communications Research Centre Canada (CRC) has been 
committed to applied and basic research in communications and related technologies 
since the late 1940s. A leader in the development of enabling technologies, and the trans- 
fer of these technologies to the private sector over the past 50 years, the CRC’s many sci- 
entific and engineering milestones have contributed to Canada’s position as a world leader 
in wireless and satellite communications and broadcast technologies. An institute of 
Industry Canada since 1993, the CRC has maintained its tradition of excellence in man- 
aging technical issues concerning the radio spectrum, the deployment of wireless com- 
munications and broadcast services, and the development of new technologies and 
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knowledge for exploitation by Canadian industry. The CRC is the federal government's 
main research centre for communications technology R&D. 

The Canada Centre for Remote Sensing (CCRS), part of the Earth Sciences Sector 
of NRCan, was founded in 1971 to advance satellite-based remote sensing technology 
and applications; to facilitate the acquisition, processing, archiving and distribution of 
remote sensing data; and to support the development of a viable remote sensing indus- 
try in Canada. That industry now has more than 200 companies supplying a wide range 
of related value-added products and services, including half of the world’s ground 
receiving stations and a quarter of all image analysis systems. Much of the S&T activ- 
ity carried out at CCRS under internally generated projects is carried out in cooperation 
with industry, permitting the private sector to become involved with CCRS’ S&T activ- 
ities from their inception and to take advantage of technology transfer opportunities. 
For example, CCRS' responsibilities in receiving and archiving radar imagery from the 
RADARSAT satellite, and its close working relationship with the Canadian Space Agency 
(CSA), enable the development of RADARSAT applications with Canadian industry. 
Through the Remote Sensing Data Development Program, which provides approxi- 
mately $300 000 annually in R&D funding, CCRS stimulates the evaluation and 
demonstration by industry of the potential of satellite remote sensing data, and the related 
development of demonstration products leading to operational use. 

Defence R&D Branch (DRDB) of the Department of National Defence (DND) 
responds to defence S&T requirements and contributes to Canada’s innovation system 
through a national network of Defence Research Establishments (DREs), where staff 
provide leading-edge expertise in a number of defence technology areas. Last year, the 
department invested $170 million in R&D programs. The DRDB in turn used $90 mil- 
lion for the participation of Canadian industry and universities in the delivery of the 
defence R&D program. Working with academia provides a window on new technolo- 
gies and training of the next generation of defence scientists. Partnering with the private 
sector maintains a Canadian defence S&T capability and facilitates transfer of technology 
from DREs to Canadian industry. Collaboration with allies in defence R&D gains 
access to international leading-edge defence technologies and helps to identify poten- 
tial market opportunities for the Canadian private sector. 

Mention should also be made of the three not-for-profit forest products research 
institutes: Forintek Canada Corp. (Forintek), the Forest Engineering Research Institutes 
of Canada (FERIC), and the Pulp and Paper Research Institutes of Canada (Paprican). 
These institutes have been used as a model of a different approach to public-private and 
federal-provincial cooperation, since 80 percent of the institutes’ funding comes from 
private sector partners, and the remainder from contributions by the federal and provin- 
cial governments and revenue generated through research contracts. This public-private 
partnership approach to financing R&D benefits both government and corporate mem- 
bers. Companies achieve economies of scale in their R&D, while supporting a more 
focussed research program and greatly shortening the innovation life cycle, and SMEs 
gain access to new technologies. At the same time, the work of the institutes addresses 
specific public policy goals in areas such as environmental life cycle analysis, sustain- 
able forest management, international market access, and building codes and public 


safety. 
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3.2.2.2 Industrial RQD Support Programs 
In addition to access to the facilities available at federal laboratories, or to the results 
of the research conducted by these institutions, the government offers a number of more 
direct mechanisms for providing support to R&D-active firms in Canada. These programs 
offer financial support and access to business expertise and advice. Some programs are 
targeted to specific industrial sectors, while others are more encompassing in their 
scope. The following provides examples of some of the government's vehicles for 
supporting industrial R&D. Further details on the full scope of federal support 
mechanisms available can be found on Industry Canada’s Strategis Web site at 
http://strategis.gc.ca/SSG/te00954e.html 

One of the broadest-based programs offered by the federal government is the NRC's 
Industrial Research Assistance Program (IRAP). This technology support program 
provides a nationwide network of more than 260 Industrial Technology Advisors — 
scientists and engineers chosen for their expertise and business experience. Using the 
IRAP network and program, SMEs (i.e. firms with 500 or fewer employees) have access 
to high-calibre technical assistance, resources and facilities, and financial, marketing or 
management services that would otherwise be out of their reach. 

Other federal programs are directed toward industrial sectors that have been iden- 
tified as high-growth priority areas for Canada’s future economic development. These 
include the following. 

a Through Technology Partnerships Canada (TPC), a technology investment fund, the 
government provides repayable contributions toward research conducted in Canadian 
companies in areas of strategic economic importance. By partnering with research-active 
companies, TPC is encouraging Canadian private sector investment, and helping to main- 
tain and grow the technology base and technological capabilities of Canadian indus- 
try. Having shared in the risk, the government also shares in the benefits. These benefits 
are both direct and indirect in nature: a repayment of the government's investment fol- 
lowing successful commercialization of the research results, and economic growth 
resulting from a stronger industrial base. 

a While not strictly an industrial RD support program, NSERC’s Research Partnerships 
Program comprises a number of grant types that have the common purpose of promoting 
closer collaboration between the university research community and other sectors, 
most notably Canadian industry. By sharing the risk with NSERC, industry can support 
high-quality university research and apply the results to benefit the Canadian economy 
and society. So far, more than 1000 companies in partnerships with NSERC have spon- 
sored university research projects under this program. For every dollar NSERC invests 
in a project, an additional dollar and 70 cents is contributed by industry and others. Total 
private sector contributions to NSERC-supported projects over the past 10 years have 
topped $600 million. 

a Inthe same vein, the Networks of Centres of Excellence (NCE) program, administered 
jointly by the three federal granting councils and Industry Canada, provides a mecha- 
nism for bringing together researchers from universities, the private sector and government 
to address research issues of common concern that have the potential for economic benefit 
to Canada. 


26 Forging Ahead: A Report on Federal Science and Technology — 1999 


a DFAIT — through its S&T Counsellor Network, for : 
access to offshore technology. 


__ mw Environmental Technologies 
_ mw Enabling Technologies (advanced manufacturing 


- m Aerospace and Defence. 


— Networks of ce of Excellence — 1999. : 


_w Canadian Arthritis Network 

_ m Canadian Bacterial Diseases Network 

_ w Canadian Genetic Diseases Network 

w Canadian Institute for Photonic Innovations 
~ w Canadian Institute for Telecommunications Research 
pw Geomatics for Informed Decisions 
_ m Health Evidence Application and Linkage 

_ Institute for Robotics and Intelligent Systems 

a Intelligent Sensing for Innovative Structures 
~m Mathematics of Information Technology and 


_ Federal departments and agencies involved with IRAP 
_ include the following: 


m the NRC and other federal science- -based depart: 
‘ments and agencies; | 


_ m Canada Customs and Revenue Agency (CCRA) 


(formerly Revenue Canada) — Scientific Research 
and Experimental Development tax credit program; 


_ mw NSERC —to develop linkages between MANETS | 


-and the IRAP client firms; 


i. Human Resources Development Canada (HRDC) ; 


and the Youth Employment Strategy; 


. -m Business Development Bank of Canada — to pro- 


vide pre-commercialization assistance; and 


Technology Partnerships Canada — 
Priority Sectors 


processing technologies, advanced materials 
processes and applications, applications of biotech- 
nology, and applications of selected information 
technologies) 


Complex Systems 


a Mechanical Wood-Pulps Network . 
_ w Micronet-Microelectronic Devices, Circuits and 


Systems 


im Protein Engineering 
_ mw Sustainable Forest Management 
_@ TeleLearning. 


Recognizing that there is often a need to provide sector-specific support, either to help 
grow newly emerging industrial sectors or to assist “traditional” industries in coping with 
the changing global environment, the federal government has instituted programs tar- 
geted at specific industrial sectors, including the following. 
= AAFCs Matching Investment Initiative (MII), created as a pilot project in 1994-95, has 

proven to be an effective means for increasing overall investment in agri-food research. 

In 1998-99, with $28.5 million in AAFC funding available for matching, the MII was 

fully subscribed by industry. In fact, the private sector invested $31.9 million in 924 col- 

laborative projects with AAFC and the CFIA. 

= NRCan’s Industry Energy Research and Development program increases the effi- 
ciency of energy use by supporting the development and commercialization of inno- 
vative products, processes and systems by the Canadian private sector. It supports work 
in all parts of the private sector, including the manufacturing and process industries, the 
resource industries, the transportation industry, the renewable energy industry, and the 
building industry. While primarily concerned with the efficiency of energy use, the pro- 
gram also considers other benefits to Canada such as reduced greenhouse gas emissions, 
other environmental benefits, job creation, investment, improved productivity, and new 
market opportunities for Canadian business. 


3.2.3. Regional Development/Clusters 

It is increasingly recognized that innovation and industrial growth is a local phenom- 
enon, driven in communities by clusters of innovative, R&D-active firms and local 
entrepreneurs. Community-based technology clusters, in which innovative, technology- 
intensive firms working in related fields co-locate, interact, compete and grow in a 
dynamic, supportive environment are critical drivers of research, economic growth 
and international competitiveness. 

Many of the cluster areas in Canada have developed around existing federal labora- 
tories and research institutions. The presence of these laboratories, such as one or 
more of NRC's 16 research institutes or AAFC’s 18 research centres, has been the impe- 
tus for industry sector cluster development in a variety of regions. For example, cluster 
development has occurred in: 

w information technologies and telecommunications in Ottawa; 
a agricultural biotechnologies in Saskatoon; and 
s pharmaceutical biotechnologies in Montréal. 


Established to promote regional economic growth in the regions of the country, the 
federal regional development agencies — Canada Economic Development for Quebec 
Regions, Western Economic Diversification Canada, and the Atlantic Canada 
Opportunities Agency — have identified innovation as priority themes for their activ- 
ities. Through their programs targeted at business development and job creation, these 
agencies provide various forms of assistance to research-active firms in Quebec, the four 
western provinces, and Atlantic Canada, respectively. By investing in innovative com- 
panies in their regions, these agencies have also played a major role in fostering the devel- 


opment of regional R&D clusters. 
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3.2.4 Fiscal Frameworks: Provision of a World-Class R&D Tax 
Credit Program 


One of the major issues facing firms conducting industrial research and development 
is the R&D tax credit regime in the country where the research is performed. This con- 
sideration has an impact on whether or nota firm will conduct R&D ina specific coun- 
try and ifso, how much. Recognizing this, the federal government, through the Canada 
Customs and Revenue Agency (formerly Revenue Canada), operates the Scientific 
Research and Experimental Development (SRED) tax credit program. It offers individ- 
uals, corporations and partnerships a tax deduction of up to 100 percent of qualified 
current scientific research and experimental development expenditures and eligible cap- 
ital expenditures. The program allows eligible firms to offset tax owing; individuals and 
SMEs may qualify for a cash refund of tax credits. This cash refund of 35 percent of total 
eligible R&D expenditures is one of the strongest incentives for firms to perform R&D 
in Canada. 

This program has long been recognized as one of the most generous R&D tax credit 
programs anywhere. On an annual basis, 11 000 Canadian firms, mostly SMEs, claim 
$1.4 billion in SRED tax credits from this program. As well, these tax credits can be aug- 
mented by a number of provincial tax credit programs. When compared with the 
$9.4 billion spent on R&D by the private sector last year, this program can be seen as 
a significant facilitator of R&D in Canada. 


3.2.5 Development, Retention and Attraction of Highly 
Qualified and Skilled Personnel 


One of the most pressing challenges facing firms in the fast-paced, knowledge-based 
economy is a shortage of highly qualified personnel. 

The granting councils, in particular NSERC, offer a number of programs that serve 
to place undergraduate and graduate students, as well as post-doctoral research fellows, 
in the private sector. Through these programs, students and research fellows are given 
exposure to industrial research opportunities. At the same time, firms are able to access 
research expertise that they may otherwise not be able to afford. 

In terms of the government research environment, the Visiting Fellowships in 
Canadian Government Laboratories program, administered by NSERC on behalf of 
various science-based departments and agencies provides promising young scientists and 
engineers with the opportunity to work with research groups or leaders in Canadian gov- 
ernment laboratories and research institutions. | 

A more specific, but still broad-based program is the NRC-NSERC Research 
Partnership Program, which offers graduate students and post-doctoral fellows an oppor- 
tunity to work at NRC's world-class facilities. Under this program, researchers from 
universities, NRC institutes and private sector partners collaborate in joint research. 

On a sectoral level, the Earth Sciences Sector (ESS) of NRCan has instituted the Science 
and Technology Exchange Program (STEP). A professional development program, STEP 
provides opportunities for external partners to exchange expertise, build partnerships, 
and share operating costs for mutually beneficial projects in earth sciences R&D. The 
program is based on work exchanges and research partnerships that will broaden the 
skill sets and experience of participating staff and organizations. 
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Sometimes, the challenge is not a lack of experience, but rather a shortage of specialists 
in a particular scientific field. Vitesse (Re-Skilling) Canada Inc. is a non-profit organ- 
ization that brings colleges and universities together with private sector companies to 
address critical shortages of skilled workers in high technology. Students with back- 
grounds in science or engineering are enrolled in a 16-month program of tailored instruc- 
tion and on-the-job experience that gives them the particular skills required by the 
companies that select and sponsor them. To date, all Vitesse graduates have been 
placed in sponsoring companies. 

Vitesse is poised to bring the collaborative and productive model developed in 
Ottawa (O-Vitesse: Ottawa-Carleton Venture in Training Engineers and Scientists in 
Software Engineering) to regions across Canada, and is determined to expand into other 
sectors such as bio-informatics. The goal is to give bright people the right training for 
employment in underserved sectors of our knowledge-based economy. The success of 
this model has been recognized by the Ontario government, which has provided 
$1.5 million to expand the program across the province. 


3.2.6 Conclusion 

The federal government plays a key role in helping Canada meet the challenges of the 
emerging, knowledge-based economy. Federal activities, inherent strength in SQT, and 
support for industrial R&D, help provide strategic assistance to many Canadian firms. 
These firms can then look beyond their current horizons of primarily near-term or already- 
available technology choices, and gain a more future perspective. Through partnerships 
and collaboration with the private sector, universities, and partners in other levels of 
government in communities across Canada, the federal government utilizes its core com- 
petencies, strengths in S&T, networking abilities and infrastructure support in innova- 
tive ways to help firms, communities and individuals realize the potential rewards the 


21st century has to offer. 
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4.0 Emerging S&T Challenges for the 
Federal Government 


TH I a is not intended to provide a comprehensive listing of all of the 
emerging S&T-related policy challenges facing the government. Rather, 


it provides brief descriptions of some of those emerging challenges that are considered 
to be of particular interest at this time, and for which collaborative action — often in 
the form of partnerships with other stakeholders — is required on the part of the fed- 
eral government. Although some issues are management challenges for the government 


itself, others could have broad-ranging impacts on the general public. 


4.1 Renewal and Retention of Scientific and Technical Competence in the 
Federal Government 


Demographic analyses have indicated that close to 5000 federal government S&T pro- 
fessionals will become eligible for retirement over the next five years. This represents 
an unprecedented potential loss of unique skills, experience, knowledge and flexibil- 
ity to adjust to new program directions, which would represent a threat to program 
integrity. A related problem, stemming from the same cause, is to develop and main- 
tain an effective scientific management capability. The issue was noted by the Auditor 
General in his April 1999 report, which stated that the six major science departments 
alone need to recruit between 2500 and 3300 S&T professionals within the next five years 
to replace those who will retire or leave for other reasons. 

To address the first of these problems — maintaining skills, expertise, knowledge and 
flexibility — an interdepartmental working group is examining possible strategies to assist 
science-based departments and agencies in undertaking anticipatory recruitment prior 
to the departure of senior scientists and technologists. These strategies would enable the 
training and mentoring of new recruits, to ensure that critical functions and knowledge 
are maintained after senior S&T professionals leave. They could also help science- 
based departments and agencies to hire people with new skills, helping to ensure a 
smooth transition to new ways of delivering S&T programs and to new program direc- 
tions. These activities would lead to a new cadre of young S&T recruits to boost the 
younger-age end of the demographic curve. A further outcome would be an S&T work 
force that is better equipped to address the federal government's current and future 
S&T priorities. 

A competency profile for S&T managers and an analysis of the training and devel- 
opment courses being used by science-based departments and agencies and central agen- 
cies in relation to these competencies have been completed. It is anticipated that 
within the coming year, a road map indicating training programs will be posted on an 
S&T Web site, which would assist entry- and mid-level science managers in identifying 
the management training and development opportunities available to them. It is hoped 
that the ready availability of this type of information would serve to demonstrate that 
science management is a viable career option for federal ST employees. It would 


also ensure that customized training for all levels of science managers, including 
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pre-management” training for employees expressing an interest in management, is made 
available. 


4.2 Globalization of Research and Canada’s Involvement in International 
S&T Activities 


Approximately 4 percent of global scientific research is undertaken in Canada, and some 
65 percent of Canada’s new technology comes from abroad. Consequently, there is a 
need for Canada to be able to identify, understand and access cutting-edge technolo- 
gies and new knowledge created in other parts of the world. This is critical if Canadian 
firms are to remain competitive in the knowledge-intensive, global marketplace, and if 
the best and most recent scientific knowledge is to be used to address domestic and inter- 
national issues of concern to the Canadian public. 

Although scientific research has always been inherently international in nature, the 
linkages that made this possible were often informal and based on personal contacts 
between scientists. However, cooperative and collaborative international S&T activities 
are increasingly being undertaken under the aegis of formal mechanisms in a wide range 
of areas. These include global climate change, natural disaster reduction, sustainable devel- 
opment in developed and developing nations, and new technology development. 
There is a sense that, in order to obtain maximum international leverage from our own 
S&T investments, Canada must develop a coherent international strategy. This would 
enable Canada to harvest international activities that complement domestic S&T pri- 
ority thrusts; participate in the research activities necessary for the resolution of global 
issues; and be an effective player in global S&T networks. It would also provide access 
for Canadian researchers to large-scale research facilities and major international 
S&T programs. 

Recognizing the importance of international S&T as a component of Canada’s S&T 
enterprise, the ACST has recently formed an Expert Panel on Canada’s Role in 
International Science and Technology, to advise the government on options for 
maximizing the social and economic benefits to Canada resulting from our involve- 
ment in international S&T. Further information on the Expert Panel's mandate, 
membership and work plan can be found on the ACST Panel's Web site 
(http://acst-ccst.gc.ca/acst/intel/home_e.html). 


4.3 Information Infrastructure Protection 


New information technologies are revolutionizing the ways in which we conduct busi- 
ness, manage activities, and communicate with each other. Although these technolo- 
gies improve efficiency and productivity, they also expose new vulnerabilities in the 
infrastructure services upon which our society depends, and which we increasingly take 
for granted (e.g. telecommunications, energy, banking and finance, water systems, gov- 
ernment operations, and emergency services). During the past few years, several high- 
profile hacker incidents have raised concerns about the state, quality and integrity of 
networked computer systems. Commercial and government information networks 


must continually contend with computer viruses and other intrusions. In addition, there 
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is a demonstrated potential for well-organized actors — ranging from other nations to 
individual “cyber-terrorists” — to exploit weaknesses in the information infrastructure. 

Information-intensive nations, including Australia, France, the United Kingdom 
and the United States, have set up coordination centres to act as focal points for net- 
work security issues. In Canada, several key stakeholders have been brought together 
to examine information protection under the guidance of the Privy Council Office, with 
the goal of developing a federal policy and action plan to deal with infrastructure pro- 
tection. To address this initiative, collaborations have been formed to conduct research 
into technologies and techniques that contribute to information security. 

The Communications Security Establishment is the lead government agency in pro- 
tecting the information infrastructure. The NRC and DND are assessing the effective use 
of commercial technology, including the security of distributed systems and network 
infrastructures. The CRC is contributing to this effort by investigating practical issues 
associated with securely managing networks that are under threat or under network-based 
attacks. Université Laval is also helping to develop methods of detecting malicious embed- 
ded code in commercial software objects to ensure that these objects do not include 
“features” that could compromise the network. Through its granting programs, NSERC 
helps fund research into the security of networks and data protection at various 
universities. 

The growing reliance on secure electronic transactions requires an understanding of 
the dynamic interactions of complex systems. New techniques and tools are required 
to prevent hostile activity, detect network intrusions and recover from attacks. Since infor- 
mation infrastructures are deeply intertwined, the threat of “soft” attacks in cyber- 
space on information networks needs to be addressed through expanded partnerships 
and a more concerted research effort from the commercial sector and all levels of gov- 
ernment. More proactive information protection measures will not only strengthen the 
ability to protect information, but will also assure privacy and promote Web-based 


commerce. 


4.4 Managing Ecosystems for Ecological Integrity 


Protected areas everywhere are under threat from many human-made stresses imping- 
ing on wildlife populations that need diverse habitats for their long-term survival. 
Affected wildlife include wide-ranging species such as the grizzly bear to migratory species 
such as the Monarch butterfly. Other stresses are global in scale and impact, such as the 
long-range transport of acid precipitation, climate change, and the transport of exotic 
species in the ballast water of the world’s shipping fleet. These and other environmental 
stresses share at least one major attribute: they are not limited by jurisdictional 
boundaries. 

Consequently, effective ecosystem protection requires partnerships among all con- 
cerned and implicated stakeholders — from local and national governments to 
international organizations, from family-based primary producers to multinational 
corporations, and from academia to environmental non-governmental organizations. 
The long-term survival of most species and ecosystems also requires large and interacting 
populations to ensure diverse genetics, health and reproductive success, and large areas 
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to provide habitats and nourishment. This further supports the need for partnerships 
to protect and manage biodiversity. 

The common management goals for sustaining natural ecosystems are to restore and 
maintain lands and waters so that ecological structures and functions are unimpaired 
by anthropogenic stresses, and biodiversity and supporting processes are likely to per- 
sist. This concept, known as ecological integrity, depends on an S&T toolkit that inte- 
grates and brings to bear a vast range of disciplines and activities. 

The goals of ecological integrity can apply to several classes of protected areas that 
fall within the responsibility of a variety of federal departments and agencies, includ- 
ing Parks Canada, Environment Canada, DFO, DND, the CFIA and Indian and Northern ° 
‘Affairs Canada. Non-federal partners include regional ecosystem planning and man- 
agement authorities in provinces and territories, community and corporate stake- 
holders in regional resource development, and sustainable development and biodiversity 
conservation interests worldwide. 

Under the National Parks Act, ecological integrity is the first priority for park man- 
agement. Consequently, Parks Canada is developing ecological integrity goals for each 
park, and applies ecosystem restoration, management and protection techniques in sup- 
port of those goals. A set of indicators has also been defined to form the core of park 
monitoring. The indicators range from growth rates, reproduction rates and population 
dynamics of indicator species, to species diversity and nutrient budgets of natural 
communities, to climate and habitat fragmentation across landscapes. 

Parks Canada calls upon a wide range of stakeholders to cooperate in the applica- 
tion of ecological integrity sciences. Many parks are members of naticnal applied 
science partnerships, such as model forests, biosphere reserves, and the Environment 
Canada-led Ecological Monitoring and Assessment Network, while others catalyse 
their own regional science partnerships. Whether part of a network or not, these 
regional, ecosystem-based partnerships unite the efforts of land managers and research 
institutions to better understand environmental issues, and to develop joint manage- 
ment guidelines to mitigate or remedy environmental stresses in their domain. 

The federal government also has an interest in applying ecological integrity princi- 
ples to other areas outside its immediate control. For example, the Species at Risk Accord 
calls for national recovery strategies and action plans for certain species. The Habitat 
Stewardship Program for Species at Risk will support activities that conserve, enhance 
‘and protect critical habitat for those species. The program will also implement activi- 
ties that maximize conservation benefits across the landscape, and encourage landown- 
ers and resource users to take actions that prevent species from becoming “at risk” in 
the first place. All these elements of species protection depend in some measure upon 
the disciplines and technologies in the ecological integrity toolkit. 

However, effective application of ecological integrity principles for ecosystem pro- 
tection will require collaboration and partnerships among federal science-based 
departments and agencies, and between the government and its non-federal partners. 


These partnerships are being developed. 
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4.5 Maximizing the Use of Government Information — Provide Free or 
for a Fee? 


An emerging challenge for science-based departments and agencies is to facilitate 
access to and use of the government's data, information and knowledge. The federal gov- 
ernment, and especially its science-based departments and agencies, are home to a large 
volume of information that represents a major knowledge asset for Canada. This asset 
covers a wide range of sectors and interests, in all parts of the country, and includes 
resource-based data, socio-demographic and economic statistics, and archives of 
national climate information. Access to the information supports informed decision mak- 
ing, to help build a better quality of life for Canadians. With the increasingly 
knowledge-based, global economy, ready availability and use of information are key to 
promoting the competitiveness of Canada’s private sector. 

While new technology and the growth of the Internet create a new means of public 
access to these important information holdings, there is considerable discussion within 
government and the private sector on user fees and the pricing policy that could max- 
imize the benefits from this important asset. An objective of the current user-fee pol- 
icy, as developed by Treasury Board, is to promote fairness by shifting costs for services 
from taxpayers at large to those specific users who benefit most directly from these serv- 
ices (where appropriate). The spectrum of pricing possibilities for government infor- 
mation ranges from the “public good” model, where government makes data freely 
available, to a full cost-recovery model. Many argue that access to free data would be a 
catalyst to stimulate the development of value-added products by Canadian industry, 
and that the lack of free data hampers the growth of the private sector. Others point out 
that the problem with the public good model is that providing access to quality data 
requires resources, and that the quality and utility of data will suffer if fees are not col- 
lected. There are also other factors to be considered, such as the impact of pricing policies 
in other countries, market size, and effects of globalization. 

A consistent pricing policy for government information is considered to be essential 
in fostering the development of vibrant, internationally competitive private sector 
enterprises that will make use of and add value to this government asset. To this end, 
federal government departments and agencies are working cooperatively to encourage 
the development of policies at departmental, federal and national levels, and sup- 


porting the open discussion of issues and achievement of consensus. 


4.6 Systematics Research and Bio-informatics 


The continuing worldwide decline of expertise in systematics, and especially taxonomy, 
is an issue of concern within the biological research community. Even though contri- 
butions from systematics research are basic to making informed decisions in land-use 
planning, wildlife management, bio-prospecting, pest management and international 
trade, and in understanding how to monitor changes in the environment, interest in 
this type of science has waned. There are many international programs attempting to 
change this situation, for example the Global Taxonomy Initiative (sponsored by the 
parties to the United Nations Convention on Biological Diversity, which includes 
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Canada), BioNet and the Global Biodiversity Information Facility. However, the decline 
in domestic expertise remains a challenge for Canada. 

Systematics is the study of the diversity of organisms, their evolutionary and genetic 
relationships, their similarities and differences, and their classification. Taxonomy and 
systematics are strongly related in terms of attaining knowledge of the diversity of life; 
in fact, the terms are often used interchangeably, Systematics research provides the most 
basic information needed to place a value on natural resources. Its strength lies in link- 
ing the data available from widely dispersed sources, and making them accessible 
through new and developing informatics technologies. When applied to the biologi- 
cal sciences, these advances in informatics are driving the new and rapidly growing field 
of bio-informatics, which draws heavily upon the results of systematics research. The 
term “bio-informatics” is also used to describe information obtained about gene 
sequences. 

The Federal Biosystematics Partnership (FBP) is a focal point for systematics research 
and bio-informatics in Canada. Since late 1998, the FBP has brought together the 
AAFC, DFO, Environment Canada, NRCan, and the Canadian Museum of Nature 
(CMN),; it is currently chaired by the CMN. This cooperative partnership recognises the 
importance of systematics and facilitates research and applications. FBP activities in 1999 
included conducting a needs assessment of systematics expertise and research capacity 
(involving all partners); supporting the Integrated Taxonomic Information System 
(ITIS**) in Canada (led by AAFC); representing Canada on the Bio-Informatics Working 
Group of the OECD's Megascience Forum, and in formulating the Canadian position 
for the Global Biodiversity Information Facility (led by AAFC). In addition, all partners 
were involved in the development of the Biota of Canada Information Network, which 
is a distributed network of interoperable biodiversity data bases (led by AAFC under the 
5NR MOU). 

To address this issue on a national level, there is a need to ensure that Canada has 
an appropriate number of systematics experts; that comprehensive biodiversity infor- 
mation is easily accessible; and that scientists, decision makers and the public understand 


the utility of this field of research. 


4.7 Bio-terrorism 


In many areas of the world, the threat of chemical and biological attacks has added a 
new dimension to terrorism. Highly lethal agents can be created with minimal equip- 
ment and space in covert facilities, and at relatively low cost. Many of these agents are 
difficult to detect: some are tasteless and odourless, and others have a delayed effect, 
_ranging from several hours to several days. Moreover, the development of technologies 
and materials used to manufacture and deliver lethal chemical and biological agents 
may not be readily visible, since they may have legitimate everyday uses, as well as appli- 
cations in the medical, pharmaceutical, food, cosmetic and pesticide industries. Advances 
in biological sciences and biotechnology, and the proliferation of ways to apply them, 

have combined to make these agents all the more dangerous. 
In the hands of terrorists or “rogue states,” chemical and biological agents pose a threat 


to public health and safety, as well as to the nation’s infrastructure (including crops, food 
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and water supply). The notorious nerve gas attack in the Tokyo subway system demon- 
strated the devastating effects of these agents, and the vulnerability of cities and states 
to this type of terrorism. In the realm of agro-terrorism, the CFIA has categorized and 
ranked potential anti-crop and anti-animal agents of concern. 

Coordination of research to counter bio-terrorism threats, both across government 
and with other nations, is essential to ensure that Canada has access to the best capac- 
ity to respond to such threats. A number of collaborative activities are under way to pro- 
tect and defend Canadians against chemical and biological agents. For example, a 
multi-sectoral and multinational initiative to develop and provide vaccines to protect 
and defend against biological agents is being launched by DND, in partnership with 
the Canadian defence and biotech industrial sectors, the United States and United 
Kingdom. In the realm of law enforcement activities against bio-terrorism threats, the 
Solicitor General and the U.S. State Department are discussing mechanisms to under- 
take collaborative research of benefit to law enforcement agencies of both countries. 
Collaborative efforts in this field by the Royal Canadian Mounted Police and the mil- 
itary, under the coordination of a Joint Nuclear, Chemical and Biological Response Team, 
have already led to positive results: in conjunction with Canadian industry, a unique, 
portable system, called “Blast Guard,” has been developed to provide a foam-based con- 
tainment and decontamination unit to help emergency personnel deal with chemical 
and biological hazards. In addition, DND is set to begin collaborative research with the 
Health Protection Branch of Health Canada, aimed at countering chemical and biological 
threats. 

Although many of these initiatives are still in their initial stages, they are steps 
toward a comprehensive approach to the problem. Cooperative and collaborative 
research into detection, diagnostics, countermeasures and vaccines, undertaken with 
domestic and international partners, will play an important role in developing means 


to effectively mitigate the consequences of a bio-terrorist act. 


4.8 Application of the Precautionary Principle in Public Policy 


In recent years, the “precatitionary principle” has become a point of focus in public 
debates concerning a wide range of health, environmental and trade issues. The pres- 
ence of statements invoking the precautionary principle in international treaties, in 
domestic legislation, and in policy statements related to public risk management, 
without a clear and broadly accepted understanding of what the principle means and 
how it is to be applied, has raised important questions about its use. 

At all levels of government, decision makers are expressing a need for a framework 
that provides a common understanding of and guidelines for the implementation of 
the precautionary principle in domestic and international commitments. The precau- 
tionary principle has most recently been embodied in Canadian legislation, in the 
Canadian Environmental Protection Act (CEPA 1999), as “..where there are threats of seri- 
ous or irreversible damage, lack of full scientific certainty shall not be used as a reason 
for postponing cost-effective measures...” 
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A number of important considerations are shaping the application of the precautionary 


principle. 


Its application in decision making must be within a modern risk management frame- 
work, i.e,, decision making based on the recognition of all possible facts and repercussions, 
whether of a scientific, social, economic or political nature. 

The phenomenal pace of industry-generated research, science and technology raises the 
larger question of the government's capacity to understand the S&T advances, and dic- 
tates a need for ongoing government evaluation of decisions in light of new scientific 
information. 

Pressure for coherence and cohesiveness is rising as governments are being driven to artic- 
ulate policy positions, often in reaction to urgent issues in the international arena 
with important long-term trade implications. 

Public opinion on the precautionary principle, even though it is largely undefined, par- 
allels somewhat the opinion on risk management in decision making: wariness and 
scepticism, leading to lack of confidence about the integrity of the process for its 
application, and concern about consumers’ interests being considered paramount. 
Consultation and communications strategies must be integrated in the implemen- 
tation of the precautionary principle and, in all sectors, the protection of the health 
and safety of citizens must be seen to be paramount in dealing with serious risks. Cost- 
effectiveness issues or trade imperatives are factored into decisions to the extent that 
they do not compromise the public safety consideration. 


Given the significant horizontal implications of applying the precautionary princi- 


ple in public policy decision making, an interdepartmental process, led by the Privy 


Council Office, has been initiated to address these challenges. 
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5.0 Federal Investments in S&T: Statistical Indicators 
5.1 Highlights 


1999, the federal government strengthened its role as a facilitator of Canadian 
IN S&T activities with the coming on-line of the CFI, and increases in funding for 
the three granting councils — the MRC, NSERC and SSHRC. The CFI was established 
in 1997 to award funding to universities, research hospitals and private non-profit organ- 
izations to support research infrastructure. It emerged as the largest single federal 
source of funds for S&T at $605 million in 1999-2000. The federal budget of February 
1999 allocated a further $200 million to the CFI for the year 2000-2001. 

Two of the federal government's industry research support programs also received 
increases in funding in 1999. Industry Canada’s TPC program received an additional 
$50 million per year for three years, and NRC's IRAP was allocated an additional $5 mil- 
lion per year for each of the next three years. As a result of these increases, together with 
changes in S&T spending in other departments and agencies, total federal expenditures 
on S&T grew by $465 million to $6.3 billion, a new high point. The proportion of the 
$152 billion total federal planned expenditures that are allocated to S&T (4.2 percent) 
is now the highest ever (Figure 1 shows data for the past decade). 


Figure 1: Proportion of Federal Expenditures 
_ Allocated to S&T 


Percent 
4.5 


1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 


Source: Statistics Canada. 1999. Science Statistics, Vol. 23, No. 5, Cat. No. 88-001-XIB, October 1999. 
Ottawa, Canada. 


Note: The CFI funds were allocated in the 1997 federal budget, but show up as S&T expenditures in 1999, 
since that is the year in which the CFI distributed the funds. Planned expenditures are taken from the Main 
Estimates early in the fiscal year. Data are revised the subsequent year to reflect actual expenditures. 


The proportion of federal funds allocated to funding external activities has reached 
an all-time high of 48 percent. That is, $3 billion of the total $6.3 billion S&T budget 
is used to fund S&T in universities, the private sector or foreign performers. The remain- 
ing $3.3 billion is used to fund S&T conducted by the 29 000 people engaged by the 
federal government to conduct S&T activities. 
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International comparisons show that Canada’s R&D environment is more globalized, 
collaborative and specialized than that of most OECD countries. Analysis of scientific 
publications shows that the federal government is a major contributor to scientific knowl- 
edge, especially in the fields of biology, and earth and space sciences. 


5.2 Federal S&T Activities 


The federal government acts both as funder and performer of S&T activities. At 
the all-time high of $3 billion, extramural expenditures on S&T have increased 
by $584 million over the previous year, which is largely attributable to the CFI. Of 
this $3 billion, more than one third is allocated to Canadian business enterprises, 
$1.6 billion to Canadian higher education, $240 million to foreign S&T perform- 
ers, $98 million to private non-profit institutions, and $33 million to other Canadian 
S&T performers, including provincial and municipal governments. 

Of the major federal S&T funders, nine departments and agencies increased their S&T 
budgets by a total of $678 million (see Figure 2). Seven departments and agencies 
collectively reduced their S&T budgets by $213 million. 


Figure 2: Federal Expenditures on S&T 


Department/Agency 1998-99 1999-2000 % change 


$ million 


AECL 

AAFC 

CFI 

CIDA 

CSA 

Environment Canada 
DFO 

Health Canada 

IDRC 

Industry Canada 


Statistics Canada 
Other* 705 


Total 5843 


Source: Statistics Canada. 1999. Science Statistics, Vol. 23, No. 5, Cat. No. 88-001-XIB, October 1999. 
Ottawa, Canada. 

*Consolidates data on 39 federal departments and agencies, including Parks Canada, HRDC, DFAIT, the 
CFIA and Transport Canada. 


In fiscal year 1999-2000, the federal government expects to spend $3.3 billion on 


intramural S&T activities. This is lower than any year during the current decade. 
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Despite the drop in intramural expenditures, in 1999 there were 185 more civil ser- 
vants engaged in S&T activities, for a total of 29 050 (see Figure 3). This represents the 
first increase of S&T personnel since 1991-92, when the federal S&T contingent was one 


sixth larger than it is today. 


Figure 3: Federal Personnel in S&T 


Department/Agency 1998-99 1999-2000* % change 


Full-time equivalents 


AECL 

AAFC 

CFI 

CIDA 

CSA 

Environment Canada 
DFO 

Health Canada 

IDRC 

Industry Canada 


Statistics Canada 
Other** 


Total 


Source: Statistics Canada. Science, Innovation and Electronic Information Division. 
*Preliminary figures. 


**Consolidates data on 39 federal departments and agencies, including Parks Canada, HRDC, DFAIT, 
the CFIA, and Transport Canada. 


The federal S&T budget is allocated to either R&D or RSAs. The federal S&T expen- 
ditures allocated to RSAs have remained relatively stable between $2.2 and $2.4 billion 
during the 1990s. The amount allocated to R&D activities has grown from $2.9 billion 
in 1990-91 to more than $3.7 billion in 1999-2000. 

The largest component of RSAs has always been data collection, which accounted for 
$985 million (or 43 percent of the RSA budget) in 1999-2000. Statistics Canada is the 
federal government's major spender of RSA funds ($419 million). Other major RSAs 
take place in Environment Canada ($306 million) and CIDA ($290 million). 


5.3 National R&D 


The federal government's S&T budget contributes to a vital national system of research 
and development that also includes private industry, universities, provincial governments 
and private non-profit organizations. One index of this national system is the Canadian 
gross expenditures on R&D or GERD. GERD, which measures actual expenditures on 
R&D rather than transfers of funds, increased by $500 million over 1998 to reach 
$14.9 billion in 1999. 
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The contribution of the federal government to GERD has been dropping over the past 
decade. In 1990, almost 30 percent of all RAD performed in Canada was funded by the 
federal government. This proportion has dropped to below 20 percent with the differ- 
ence being made up by business, funding from which has grown from 41 percent to 
49 percent of all R&D performed in Canada. The contributions of the provinces, the 
higher education sector, and private non-profit organizations have remained relatively 
stable, while the proportion of GERD financed by foreign organizations increased 
from about 10 percent in the early 1990s to its current 14 percent (see Figure 4), 


Figure 4: Sources of GERD, 1990 and 1999 
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Source: Statistics Canada. 1999. Science Statistics, Vol. 23, No. 6, Cat. No. 88-001-XIB, November 1999. 
Ottawa, Canada. 


Figure 5: Performance of R&D (GERD), 1990 and 1999 
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Source: Statistics Canada. 1999. Science Statistics, Vol. 23, No. 6, Cat. No. 88-001-XIB, November 1999. 
Ottawa, Canada. 
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As demonstrated by R&D performance measures, the federal government currently 
conducts 11 percent of the R&D performed in Canada, compared with 17 percent in 1990 
(see Figure 5 on page 41). As with the funding of R&D, the decrease in federal R&D 


performance has been made up by a relative increase in that conducted by business. 


5.4 International Context 


Canada is unique in many respects: our R&D activities are more globalized, collabo- 

rative and specialized than those of most OECD countries. 

w Canada’s GERD as a proportion of GDP, at 1.6 percent, is well below the OECD aver- 
age of 2.2 percent.! The United States, Japan, Korea, Sweden and Finland invest more 
than 2.7 percent of their GDP as GERD. 

= Canada’s investment in knowledge? is estimated at 8.8 percent of GDP. This is 
higher than the OECD average of 7.9 percent and higher than the United States’ invest- 
ment of 8.4 percent. 

m Canada has one of the highest levels of foreign investment in R&D (14 percent in 1997). 
Only the United Kingdom can claim a more globalized R&D environment, with a 
15 percent foreign contribution in 1997. 

m Canada ranks as the highest of all OECD countries in terms of the proportion of gov- 
ernment R&D expenditures devoted to health and to the environment. At 28 percent 
of the government R&D expenditures in 1997, only New Zealand (at 25 percent), the 
United States, United Kingdom and Norway (at about 20 percent) have similar levels 
of priority for these areas. 

= Canada has one of the most collaborative R&D environments, as shown by the proportion 
of business investment in university RD. For OECD countries, on average in 1997, busi- 
ness funded about 6 percent of R&D in universities. In Canada, this proportion was almost 
double at 12 percent. 


5.5 Knowledge Production 


Publishing is an important means of disseminating scientific knowledge. After researchers 
in universities and hospitals, federal scientists and engineers are Canada’s largest con- 
tributors to international scientific and technical literature. In 1997, for example, they 
published 3133 papers (down from 3365 in 1995), notes and reviews in the world’s most 
prestigious journals and periodicals. About one in nine S&T publications published 
between 1990 and 1997 had at least one author from the federal government. 

Federal scientists and engineers published in all of the major research disciplines and 
in almost every one of their sub-fields. They were particularly active in the disciplines 
of biology, and earth and space sciences, where they authored more than one third of 


1, OECD Science, Technology and Industry Scoreboard, 1999. OECD, Paris, France. 

2. The OECD calculates this as the sum of all expenditures on R&D, public expenditures on 
education, and all expenditures on software. Certain components were subtracted to avoid 
double counting and to focus on intangible aspects: 
the equipment component of R&D expenditures; 
the RQD component of higher education; and 


purchases of software by households and operational services in firms. 
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all Canadian publications. These are the two fields in which Canada is the most spe- 
cialized internationally. In sub-fields such as agriculture and food science, environmental 
science, meteorology and atmospheric science, and oceanography and limnology, fed- 
eral researchers accounted for almost half of the Canadian papers. In dairy and animal 
science, entomology, nuclear technology, marine biology and hydrobiology, and ana- 
lytical chemistry, federal researchers authored approximately one third. 

Bibliometric data also show that federal scientists and engineers are engaged in a 
relatively large number of collaborative efforts, both among themselves and with part- 
ners in the university and industry sectors, provincial governments, and internationally. 
About half of their papers are written with authors from outside the federal government. 
Almost a third of the papers with a federal government author are international 
collaborations. 


5.6 Conclusion 


The renewed commitment of the federal government to SAT is only starting to appear 
in the indicators. Additional funding allocated during 1999 will be evident in next year’s 
indicators when the funds filter through the system and are actually spent on R&D by 
the performers. 


5.7 A Note on Measurability and Outcomes 


This review of the federal investment in S&T has focussed largely on expenditures. Our 
ability to measure the inputs to the S&T system has been developing for the past 
two decades, but measuring the outcomes is a novelty. 

It is clear that measuring the inputs to SAT gives only a partial picture. However, even 
this partial picture comes with a cost. Surveys of government, business, higher educa- 
tion and private non-profit organizations are conducted to complement administrative 
information. Respondents take their time to provide as much information as they can. 
Therefore, even for this seemingly simple set of indicators, there is a need for substan- 
tial harmonization and estimation. 

Going several steps further to answer the question “What is the impact of all this spend- 
ing on S&T?” would require more information than is currently collected. Statistics 
Canada’s surveys would have to be more detailed, and would require more time on the 
part of the respondent and more effort to harmonize and analyse. 

Two initiatives have been undertaken over the past two years to examine some out- 
comes of S&T spending in the federal government. One is the bibliometrics informa- 
tion reported above. At its core is the intensive work required to validate hundreds of 
thousands of science citations. The second initiative is a pilot survey conducted to obtain 
information on intellectual property generated in federal departments and agencies. Last 
year’s Building Momentum reported some preliminary data from this survey. The survey 


is being conducted for the second time this year. 


3. Knowledge Flows in Canada as Measured by Bibliometrics, Cat. No. 88F0006-XPB, No. 10, 1998. 


Statistics Canada, Ottawa, Canada. 
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6.0 Conclusion 


the need for improved coordination 
RE ‘ O im N [ZI N GG of federal S&T activities to maximize 
the benefits that Canadians derive from the government's investments in S&T, the 
1996 federal S&T strategy, Science and Technology for the New Century, provided a frame- 
work for enhanced cooperation and collaboration among science-based departments 
and agencies, and between Ottawa and its non-federal partners, on horizontal issues 
of concern to Canadians. Since the release of the strategy, federal departments and agen- 
cies have made significant improvements in the ways in which they interact with other 
partners in the Canadian, as well as in the international, research enterprise. 

Forging Ahead is the third report on federal S&T, providing information on progress 
made to implement the goals set out in the strategy. It has described the activities of 
the government's horizontal expert SQT committees to identify and provide recom- 
mendations on S&T issues of broad concern to the government. It has also used 
two examples to demonstrate how the government's S&T investments are being used 
to foster, facilitate and implement cooperation and collaboration among science-based 
departments and agencies, and between the government and its non-federal partners, 
to advance the overarching goals of enhancing economic growth and job creation, and 
improving the quality of life for Canadians. The report has also highlighted a number 
of emerging S&T policy challenges that will require concerted action on the part of fed- 
eral departments and agencies, and their non-federal partners, to ensure that the 
government is well placed to assure the continued economic and social well-being 
of Canadians. 

Although considerable progress has been made since 1996, there remains scope for 
improvement in the federal S&T enterprise to ensure current and future federal S&T invest- 
ments continue to provide the maximum benefits to Canadians. Future reports will 
provide continuing information on the federal government's actions to secure these 


investments. 
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Agriculture and Agri-Food Canada 


Major S&T Achievements 
Agriculture and Agri-Food Canada’s (AAFC) Return-on-investment 


ROI) studies research in specific commodity areas indicate the value 
of federal agri-food research to the nation. Extensive ROI studies have 
yeen done on selected commodities, showing the following net 
annual benefits: 

a Potatoes: $220 million 

a Hogs: $590 million 

a Wheat: $377 million. 


The ROI study on wheat conservatively shows that the net benefits 
accrued to the Canadian economy each year from AAFC wheat research 
alone exceed the typical annual expenditures for all the department's 
RAD activities. About half of wheat fields on the prairies in 1998-99 
were sown to AC Barrie, which offers higher grain yield and protein 
content over previously leading varieties. This translated into up to 
$20/acre more in the pockets of producers. 

Conserving the environment is one of AAFC’s key research priori- 
ties. A few examples of achievements in this area follow. 

s The Health of Our Air was published after six years of research. This 
publication joins The Health of Our Soils to demonstrate how increased 
agricultural productivity and taking care of the environment are com- 
patible objectives. 

a Animproved manure treatment system that increases the take-up of 
nitrogen by the plant was recently developed. This new system low- 
ers the risk of phosphorus buildup and nitrogen run-off. In addition 
to improving fertilizer value, the system allows for the recuperation 
of methane that can be used as an energy source similar to propane 


and natural gas. 


Many new barley cultivars feature improved resistance to stresses 
and have reduced the need for expensive fungicides. New durum 
wheat cultivars have increased gluten strength, a desirable, marketable 
feature. Yield and quality increases have been attained with similar 


management practices. A few highlights follow. 


Annexes — Highlights of Departmental and Agency Performance 


ndividual ministers set priorities and direct their S&T activities in order to deliver on departmental and agency missions. Details on the man- 
lates of the various science-based departments and agencies, and the ways in which they use S&T to deliver on their mandates, were provided 
n Building Momentum, the 1998 report on federal S&T. The following material provides highlights of the major ongoing S&T activities of the 
ndividual departments and agencies, and the significant achievements in 1999. 


Winter wheat, which is planted in the fall and must be hardy enough 
to survive the winter, has a number of advantages. It can produce a 
high-quality feed grain that matures three to four weeks earlier than 
normal varieties. It helps conserve soil and air quality by reducing wind 
and water erosion. AC Bellatrix, a new variety, contributed to the fur- 
ther expansion of winter wheat planting in the prairies, which has 
increased by 40 percent in the past year. 

The reduced-stature or semi-dwarf cereal corn was tested from 
Alberta to Newfoundland. It is under one metre high and can be 
planted and harvested using conventional farm machinery, thus 
eliminating the need for specialized corn equipment. Rapid devel- 
opment also makes cereal corn a cropping option outside the cur- 


rent corn production regions. 


Animal research is done in eight research centres across the country. 


Highlights of achievements in this area include the following. 


The Hog Environmental Management Strategy is a partnership 
among the federal and provincial governments and the hog indus- 
try to help address environmental problems associated with the 
industry's rapid expansion. 

Phosphorus excretion by poultry, which is implicated in eutrophic 
algal growth in surface waters, is a serious concern for the sustain- 
ability of the industry. A new production process resulted in a 
nearly 50 percent reduction of phosphorus excretions. 

Live animal assessment of quality and yield grade is of immediate 
value to the production and processing sectors by enabling the seg- 
regation of animals prior to slaughter. A Windows-based com- 
puter vision system using ultrasound technology captures cross 
sectional images of live cattle. These images are used to predict back 


fat thickness and rib-eye marbling. 


Although food research is carried out across the country, a new food 


research program was established in Guelph, Ontario, to concentrate 


federal expertise in an innovation cluster alongside industry, univer- 


sity and provincial partners. Some achievements in this key area 


include the following. 
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# An award-winning project undertaken jointly with Caldwell Bio 
Fermentation Canada Inc. to preserve fermented vegetables that can 
be marketed without pasteurization or preservatives. The resulting 
food products are unique in the world. 

a The blueberry harvest in the Northern Hemisphere lasts from 
August until mid-October. Production from the Southern 
Hemisphere does not begin until late December. An improved 
storage technique allows Canadian producers to take advantage of 
this global window of opportunity by extending the fresh product 


marketing season. 


AAFC’s Matching Investment Initiative (MII) has proven to be an 
effective means for increasing overall investment in agri-food research. 
With projects co-funded by the department and industry, market sig- 
nals are brought to bear on research priority setting and technology 
is transferred efficiently from government labs to industry. In 1998-99, 
with $28.5 million in AAFC funding available for matching, the MII 
was fully subscribed by industry. In fact, the private sector invested 
$31.9 million in 924 collaborative projects undertaken with AAFC and 
the CFIA. 

AAFC continues to help increase the productive capacity of agri- 
cultural lands while ensuring that the agriculture sector growth does 
not have a negative impact on the environment. The Prairie Farm 
Rehabilitation Administration (PFRA) accomplishments in this area 
include assessing and managing land and water capabilities for con- 
tinuing sustainable use and developing and transferring to rural peo- 
ple new information about environmentally sustainable practices 
and technologies. 

a PFRA’s Rural Water Development Program provided technical 
information and $5.6 million to rural residents to plan and develop 
reliable and sustainable water supplies. 

# PFRA collaborated on a three-year study to determine the prevalence 
of cryptosporidium and giardia in the North Saskatchewan River 
basin. These organisms are very small parasites that can infect and 
reproduce in the digestive tract of animals, including humans. 

w Field test results of a new technology aimed at extending the life of 
water wells by counteracting the plugging effect of groundwater 
bacteria were promising and may be useful for treating biofouled 


wells. 


Strategic Directions in S&T 
AAFC's S&T efforts will focus on the following long-term goals: 


® increasing production from existing crops; 


= developing and introducing new, higher-yielding, more resistant, 


better-quality crops; 
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@ expanding livestock production and quality; 

@ introducing new value-added food and non-food products an¢ 
processes; 

a helping protect the Prairie’s fragile marginal lands and maintain: 
ing biodiversity; and 


® protecting and improving the quality of water in rural areas. 


Included in these challenges is the Canadian Agri-Food Marketing 
Council's target of 4 percent of the global market share for agricul. 
tural and agri-food exports by 2005. Canada’s share now stands at 
3.3 percent. 

Agricultural biotechnology can shorten product development cycles 
reduce research costs and introduce crops that are more resistant tc 
disease, insects, and changing climate conditions. For farmers, it can 
mean plants that require fewer chemical pest control products. For con- 
sumers, it can mean new choices in the marketplace, such as products 
with health benefits and health care products. Biotechnology provides 
important research tools at all 18 AAFC research centres. The 
Department is a recognized leader and sought-out partner in research 


and technology development with countries around the world. 


Contact Information 

Ms. Danielle Jacques 

Acting Director 

Science Policy and Planning 
Agriculture and Agri-Food Canada 
Room 7103 

Sir John Carling Building 

930 Carling Avenue 

Ottawa ON K1A 0C5 


Tel.: (613) 759-7825 

Fax: (613) 759-1478 

E-mail: jacquesd@em.agr.ca 
Web site: http://www.agr.ca 


Atlantic Canada Opportunities Agency 


The Atlantic Canada Opportunities Agency (ACOA) places a high 
priority on innovation and technology as tools through which to 
advance regional and community economic development in Atlantic 
Canada. The Agency seeks to increase SME productivity, diversity and 
revenues generated from technology development, commercialization 
and diffusion. ACOA’s Innovation and Technology Strategy has four 


elements: 


providing project-specific financing and advisory support for proj- 


ects involving SME development, use and commercialization of 


| technology, as well as infrastructure support to research facilities 

- servicing SMEs; 

1 supporting technology development and commercialization 
alliances; 

s undertaking technology initiatives with partners; and 


a facilitating innovation in strategic sectors. 


_ ACOA delivers financing to support innovation through its program 
nstruments. The “Innovation” element of its Business Development 
rogram (BDP), provides repayable financing for firms engaged in inno- 
vation activities. For fiscal year 1998-99, $9.1 million was authorized 
n assistance to SMEs under this element. Beyond this, BDP assistance 
was provided to support non-commercial organizations, research 
entres and associations engaged in innovation activities. ACOA’s 
COOPERATION Program provides for joint establishment and fund- 
ng, with the Atlantic provinces, of broadly based economic devel- 
pment agreements. These agreements provide for collaborative fed- 
sral-provincial investments in strategic areas of the Atlantic economy 
hrough the funding of technology development projects and initia- 
ives. ACOA’s COOPERATION Program has also been the main source 
of matching funds for Atlantic Canadian universities, hospitals and not- 
‘or-profit organizations under the programs of the CFI. Without the 
COOPERATION Program funds, or alternative provincial sources, it 
s unlikely that Atlantic Canadian research institutions would have been 
able to benefit from the investments in research infrastructure made 
by the CFI. 


Major S&T Achievements 

ACOA has supported a number of international and domestic part- 

nerships for technology development and commercialization. These 

include alliances between research institutions and companies, as 
well as partnerships between private sector firms. 

s At the international level, ACOA’s initiatives to link Atlantic 
Canadian firms with international partners resulted in the forma- 
tion of six new partnerships. The following are examples of the types 
of initiatives under which these partnerships were formed: 

— ACOA’s alliance with the Canada-Israel Industrial Research and 
Development Foundation to promote R&D partnerships and 
market outreach between companies in Atlantic Canada and 
Israel; and 

— Swedepark, a project geared to develop investment opportuni- 
ties between Nova Scotia and 26 S&T parks throughout Sweden. 


= Domestically, ACOA has supported a number of research facilities 
and organizations that have a significant role in fostering partner- 
ships between the private sector and research facilities, In 1998-99, 
a total of 27 new R&D partnerships were formed. A notable exam- 
ple is the AAFC/ACOA/NRC Joint Technology Commercialization 
Initiative, a commercialization service designed to move innova- 
tive technologies from AAFC research stations out into the mar- 
ketplace. Another excellent example is the Telecom Applications 
Research Alliance (TARA), a telecom research facility located in 
Nova Scotia, which has affiliations with universities, the NRC, and 
42 local, national and international private sector members. In 


1998-99, nine new partnerships were formed under TARA alone. 


Strategic Directions in S&T 

Enhancing Atlantic Canada’s capacity for innovation and technology 

development will remain a priority for ACOA. A recent planning 

exercise within the Agency has re-affirmed ACOA’s Innovation and 

Technology Strategy, and suggested the following three areas for con- 

centrated focus: 

a Systems of innovation — initiatives to strengthen the region's 
innovation network, including linkages between key innovation 
players 

a SME innovation capacity — to enhance the capacity of clients and 
partners to assess and manage innovation projects 

w Electronic commerce — to encourage awareness and use of 


e-commerce by SMEs in Atlantic Canada. 


Contact Information 

Atlantic Canada Opportunities Agency 
Blue Cross Centre 

644 Main Street 

P.O. Box 6051 

Moncton NB E1C 9J8 


Tel.: (506) 851-2271 
Web site: http://www.acoa.ca 


Canada Economic Development for Quebec Regions 


Major S&T Achievements 

Since April 1, 1995, Canada Economic Development for Quebec 
Regions (CED) has provided contributions totalling $83 million, 
under the Innovation, Research and Development component of its 
IDEA-SME Program and the technological components of its Regional 
Strategic Initiatives (RSIs). 
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To maximize the impact on Quebec SMEs, CED partners with 
other federal departments, Canadian research councils and private 
organizations. 

CED supports an initiative of the NRC to provide research assistance 
to SMEs through the Industrial Research Assistance Program (IRAP). 
CED has also agreed to participate with the NRC to promote a new 
program to Quebec SMEs, the Precommercialization Assistance (PA) 
Program. CED provides funding for the preparation of projects sub- 
mitted by research institutions to the CFI when the projects have sig- 
nificant structural impacts for SMEs. CED has a partnership agreement 
with Environment Canada to assist SMEs in technology demonstra- 
tion and environmental marketing projects by facilitating access to 
technology specialists. 

CED's partnership with financial institutions encourages the fund- 
ing of R&D, innovation and market development projects for tech- 
nology firms. In addition, through the IDEA-SME Program, CED is 
continuing to support the projects of SMEs that aim to integrate new 
technologies in their manufacturing processes. CED is continuing 
the Operation SME program, initiated by the Ordre des ingénieurs du 
Québec. Also, after an evaluation of the economic impacts of a network 
of technology incubators, CED is assisting technology entrepreneurs 
in the preparation of the pre-launch and launch phases. 

CED will contribute $12.5 million to enlarge the laboratory facil- 
ities of the Institut national d'optique [National Optics Institute] as 
well as for its research program. 

CED will invest $3 million to implement the Angus Environmental 
Technopole in East Montréal, an initiative that will contribute to the 
revitalization of East Montréal. 

CED has launched RSIs that are intended to have a structural 
impact on the regional economy. For example, one RSI aims to develop 
the Eastern Quebec region as the Maritime Technopole of Quebec. 
A sum of $11.3 million will be devoted to this purpose over the 
period from 1998 to 2003. Another RSI, for the Abitibi-Témiscamingue 
region, will devote $5 million between 1999 and 2002 to foster tech- 
nological entrepreneurship and create synergy between the research 
centres and SMEs in order to assist enterprises in adopting new tech- 
nologies and developing new value-added products. A third RSI, for 
the Estrie region, will invest $8.5 million from 1999 to 2004 to 
develop the region’s technological capacity and support innovative 


enterprises. 


Strategic Directions in S&T 


a To encourage the implementation of five projects that promote 


modernization, growth and the creation of research centres that 
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establish business links to increase research and technology trans 
fer with SMEs in Quebec. 

w To contribute to the launch of some 30 technology SMEs ove 
three years in the technology incubators that CED funds. 

s To contribute to the pre-launch of 15 enterprises in the multi 
media sector and to new media over three years. 

a To support the launch of five technology SMEs in the Québe 
City/Chaudieére Appalaches region to achieve a total of 15 SMEs sine 
the launch of the TechnoRegion initiative. 

a To provide access to the services of a qualified engineer for som 


100 manufacturing SMEs per year. 


Contact Information 

Mr. Raymond Auger 

Senior Advisor, Policy and Advocacy 

Canada Economic Development for Quebec Regions 
8th Floor 

Place du Portage, Phase II 

165 Hotel-de-Ville Street 

P.O. Box 1110, Station B 

Hull QC J8X 3X5 


Tel.: (819) 997-1287 

Fax: (819) 997-3340 

E-mail: augerral @dec-ced.gc.ca 
Web site: http://www.dec-ced.gc.ca/ 


Canadian Food Inspection Agency 


The Canadian Food Inspection Agency (CFIA) was created in 
April 1997, consolidating the delivery of all federal food, animal and 
plant health inspection programs. Its mandate is to enhance the effec. 
tiveness and efficiency of federal inspection and related services fot 
food, and animal and plant health. The Agency contributes to Canadian 
food safety and consumer protection through its science-based inspec- 
tion and enforcement activities, utilizes national and international S&I 
standards to develop effective food safety, and animal and plant 
health policies. In 1999, the CFIA continued to build on its scientific 
capacity to enhance its policy development, program design, and risk 
analysis activities, and to improve animal and plant health- and 
inspection-related services to Canadians. 

The CFIA’s S&T activities are divided into three broad components: 
w utilizing expert scientific information and advice to ensure that 

sound science advice is integrated into decision making and pol- 

icy development; 


# contributing to the food safety system, to the health of animals and 
plants, and to regulatory and inspection services through 21 CFIA 
laboratories; and 

a establishing R&D programs directed toward the development of risk 
profiles on food hazards, pests and food-borne diseases, and the 
development and adaptation of new technologies and methods to 


meet immediate domestic and international analytical/testing needs. 


Major S&T Achievements 

The CFIA’ Science Evaluation Unit (SEU) was established in 1998. The 
Unit has coordinated science activities within the Agency, reviewed the 
CFIA’s overall science strategy in partnership with other science ele- 
ments, and represents the Agency on numerous national and inter- 
national science-based, policy- and standard-setting organizations to 
assist in harmonizing health and food safety requirements. Through 
the SEU, the Agency enhanced its involvement in a consolidated fed- 
eral approach to S&T, through participation in groups such as advi- 
sory councils and the Federal Partners in Technology Transfer. 

The CFIA has recently established two senior panels to further the 
Agency's S&T objectives. These panels will be instrumental in fulfill- 
ing the needs highlighted in Canada’s science strategy and in taking 
advantage of opportunities evolving in the S&T sector. In particular, 
they will provide oversight for the implementation and integration of 
the recommendations of the CSTA’s reports (Science Advice for 
Government Effectiveness and Building Excellence in Science and Technology) 
into the CFIA’s priority-setting and decision-making processes. 

The consolidation of the Agency’s 21 laboratories into a single 
reporting structure is the first step toward developing a strategic plan 
to enhance the CFIA’s internal S&T capacity, including programs for 
quality assurance, partnership and collaborative arrangements, iden- 
tification and maintenance of core skills and expertise, and targeted 
RAD initiatives that support program needs. 

The CFIA’s National Centre for Foreign Animal Diseases, situated 
at the Canadian Science Centre for Human and Animal Health in 
Winnipeg, commissioned its facilities and is now in a position to under- 
take analytical activities. The new centre is only one of a few Level 4 
facilities in the world able to diagnose viral diseases of animals that 
pose a serious threat to Canadian livestock. 

The CFIA finalized an agreement with the Standards Council of 
Canada (SCC) on laboratory accreditation. The agreement requires all 
laboratories that provide analytical testing required by federal legis- 
lation covering food, animal feeds and fertilizers, to be accredited by 
the SCC to ISO/IEC Guide 25 (General Requirements for the Competence 
of Calibration and Testing Laboratories). 

The CFIA’s research program has been redesigned to improve client 
involvement in AAFC’s MII program. The objectives of the MII are to 


increase the participation of the private sector in collaborative RD 
activities; strengthen agri-food technology development; and accelerate 
the process of technology transfer. In 1998-99, MII funds for CFIA 
research projects matched $1.6 million in industry contributions for 
collaborative research. 

Four CFIA laboratories in Quebec created a network to provide bet- 
ter support services for Food Safety and Animal Health programs in 
Quebec. Resource pooling enabled them to provide better management 
of quality assurance programs, and more effective and efficient train- 


ing, development and administration services. 


Strategic Directions in S&T 

The CFIA has set the following S&T priorities: 

# to maintain the core skills and expertise required to provide the best 
service and sound, science-based advice to its clients, and to acquire 
the latest and best available science; 

m to strengthen science capabilities in areas that are new, emerging or 
increasing in importance to the CFIA, including biotechnology 
and better consolidation of evaluation activities; 

s to implement and integrate the principles and guidelines recom- 
mended by the CSTA in Science Advice for Government Effectiveness 
and Building Excellence in Science and Technology, to enhance the effec- 
tiveness of the CFIA’s S&T capabilities; 

m to develop and implement a framework for the delivery of 
laboratory-based S&T to support the CFIA’s research and technol- 
ogy development programs, and other program needs; and 

a tO participate actively and contribute to the formation of partner- 
ships, linkages and networks with federal and provincial science- 
based departments and agencies, academia, the private sector, and 
international colleagues; these partnerships will facilitate the shar- 
ing of technical knowledge, expertise and other related information 
to resolve common problems and issues that threaten consumer 


health and well-being. 


Contact Information 

Dr. Anne A. MacKenzie 

Associate Vice-President, Science Evaluation 
Science Evaluation Unit 

Canadian Food Inspection Agency 

59 Camelot Drive 

Nepean ON KIA 0Y9 


Tel.: (613) 225-2342 
Fax: (613) 228-6653 


Web site: http://www.cfia-acia.agr.ca 
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Canadian Museum of Nature 


The Canadian Museum of Nature (CMN) is Canada’s national museum 
for natural history, providing care for a comprehensive collection, new 
knowledge through systematics research, and educational media, dis- 
plays and programs. The results of CMN research are directly appli- 
cable to resource use and planning, such as through the Canadian 
Biodiversity Strategy (and the various organizations that partner 
through the leadership of Environment Canada), the deliberations of 
the Committee on the Status of Endangered Wildlife in Canada 
(COSEWIC), and the mining industry. CMN research staff provide sci- 
entific advice to or are present on the governing committees of 
COSEWIC, the Ecological Monitoring and Assessment Network 
(EMAN), the Aquatic Environmental Effects Monitoring Program, 
the Biological Survey of Canada, the Pan-Arctic Flora Project, and the 
International Mineralogical Association. The efforts of CMN research, 
as well as research undertaken by others, is publicized through a 
major display facility in Ottawa, the Victoria Memorial Museum. The 
collection of natural history specimens is in a state-of-the-art facility, 
the Natural Heritage Building, in Aylmer, Quebec, and is available to 


researchers from the CMN’s laboratories and elsewhere. 


Major S&T Achievements 

The CMN chairs the renewed Federal Biosystematics Partnership 
(FBP), a cooperative effort between AAFC, Environment Canada, 
NRCan, the CMN and DFO. The FBP is a focal point for systematics 
research in Canada and ensures that this kind of expertise is recognized, 
emphasized and supported. 

The CMN is an active partner in the development of the Biota of 
Canada Information Network, a distributed network of interoperable 
biodiversity data bases (led by AAFC under the 5NR MOU). 

The CMN implemented Multi-MIMSY, a collections data base, 
began converting existing electronic formats to this new system, and 
planned future data entry and the means to make information 
available. 

The CMN organized the Natural Science Collection and Research 
Special Interest Group through the Canadian Museum Association. This 
national network will assess the importance of museum facilities to 
scientific research in Canada, produce an ongoing dialogue of research 
activities at Canadian natural history museums, and work toward 
forming a national collection strategy. This group communicates 
through the cooperation of the Canadian Heritage and Information 
Network. 
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Major Ongoing S&T Activities 

Dr. Joel Grice continues in his second three-year term as Chair of 
the Naming Committee for New Minerals of the International 
Mineralogical Association. Having the committee office in Canada is 
a privilege and recognition of our expertise in this area. All new 
mineral names, everywhere, are scrutinized and approved by this 
professional body. 

Dr. Claude Renaud is a co-chair of the Freshwater Fishes Species 
Specialist Group of COSEWIC, and Dr. Robert Anderson is a COSEWIC 
committee member. Dr. Lynn Gillespie is a member of the Biodiversity 
Science Board of EMAN. 

The CMN continues to support the Biological Survey of Canada (ter 
restrial arthropods — insects and their relatives) as it has for more than 
15 years. The survey, led by Dr. Hugh Danks and guided by a widely 
representative scientific committee, promotes the study of systematic 
and faunistic entomology and enables national initiatives to be devel- 
oped with the collective consideration of the Canadian scientific com- 
munity. It serves as a catalyst to coordinate work, developing selected 
scientific projects, synthesizing scientific knowledge, and acting as a 
clearing house for information on personnel and other resources. 

The CMN is committed to its involvement with the IUCN (the World 
Conservation Union). Recently, a memorandum of understanding was 
undertaken with the IUCN Species Survival Commission to host the 
Secretariat for the Commission’s Medicinal Plant Specialist Group (led 
by ethnobotanist Dr. Danna Leaman). A member of IUCN since 
1976, the CMN has been host to the Secretariat of the Canadian 
Committee for IUCN since 1991, and is the focal point for the 
Committee's activities, and a key link between Committee members 
and Canadian IUCN members. It facilitates exchanges with the IUCN 
Canada Office and the IUCN Headquarters in Gland, Switzerland. 

Through its Canadian Centre for Biodiversity (CCB), the CMN 
participates in the Canadian Biodiversity Forum (federal/provincial/ 
territorial representatives) and the Interdepartmental Biodiversity 
Committee led by Environment Canada, and continues to be an 
active participant in Canadian delegations to the Subsidiary Body on 
Scientific, Technical and Technological Advice, advising the parties to 
the Convention on Biological Diversity. 

The CMN continues to employ 16 research scientists and 18 col- 
lection experts in support of collection-based research projects in sys- 
tematics in the areas of biodiversity (botany and zoology), paleobi- 
ology and mineralogy, and on the conservation and management of 
natural history collections, who produced 37 refereed scientific pub- 
lications and 57 non-refereed scientific publications in 1998-99. The 


scientific staff take an active role in educational programming (at the 


JMN facilities, through university courses and through the CMN’s 
ormal affiliation with the Bamfield Marine Station), media events and 
adividual consultations with the public to help interpret and present 
ne natural world. Experts from the CMN identified 2527 specimens 


nd answered 1547 inquiries from students, school teachers, 


esearchers, consultants, government agencies and the general public. 
_ The CMN undertook extensive planning and made a proposal to 
enovate its educational display facility, the Victoria Memorial Museum. 
he capital plan for building renovations is integrated closely with a 
eparate fundraising strategy for dynamic, new science exhibits. 
"The CMN coordinated the formation of a partnership of seven 
atural history research facilities, to encourage graduate students to 
tudy systematics, through an NSERC supplement program. 

The CMN’s CCB was an invited participant at the “First 
Jeeting Toward the Establishment of a Network of Museums 
md Environmental Education Centres in the Valley of Mexico 
sity,” in Mexico City. The CCB, in collaboration with the Université 
lu Québec a Montréal and the Institut de l'Energie et de l'Environnement, 
ganized biodiversity-training workshops in Morocco and Tunisia. 
he institute is a subsidiary body of the Agence de la Francophonie. 
he CCB also provided its expertise to the government of Burkina Faso, 
o assist this West African country with the implementation of the 


convention on Biological Diversity. 


Contact Information 
)r. Mark Graham 

Jirector of Research Services 
Janadian Museum of Nature 
O. Box 3443, Station D 
Mttawa ON K1P 6P4 


el.: (613) 566-4743 
‘ax: (613) 364-4061 
-mail: mgraham@mus-nature.ca 


Neb site: http://www.nature.ca 


anadian Space Agency 


Major S&T Achievements 
he Canadian Space Agency (CSA) celebrated its 10th anniversary in 
999, Since its creation in 1989, the Agency has pursued a mission 
committed to leading the development and application of space 
nowledge for the benefit of Canadians and humanity. 

In the 1999 federal budget, the government provided the CSA with 
ditional funding of $430 million over three years starting in 
999-2000, and an envelope of $300 million annually thereafter. The 


government also approved the new Long-Term Space Plan and accom- 
panying management framework. This provides the Agency with sta- 
ble, ongoing funding, a solid base for planning and an ability to 
adapt programs to the rapidly evolving environment. 

CSA astronaut Ms. Julie Payette became the first Canadian to board 
the International Space Station as part of Mission STS-96. The purpose 
of this mission was maintenance and resupply to outfit the space sta- 
tion for future flights and occupants. 

Important milestones of the International Space Station program 
were met. Space qualification testing of the Space Station Remote 
Manipulator System (SSRMS) at the CSA’s David Florida Laboratory 
(DEL) was completed. The SSRMS was officially handed over to the 
CSA by the Canadian industrial team that built it, and the SSRMS was 
subsequently delivered to NASA at the Kennedy Space Centre. Work 
started on testing the Special Purpose Dexterous Manipulator at DEL. 

A Canadian space science instrument called MOPITT (Measurement 
of Pollution in the Troposphere) was launched on NASA's Earth 
Observing System (EOS) satellite. This instrument will provide the first 
long-term, global measurements of carbon monoxide and methane 
gas levels in the lower atmosphere. EOS and MOPITT will produce a 
unique data base that will be used to predict the long-term effects of 
pollution, understand the increase of ozone in the lower atmosphere, 
and guide the evaluation and application of shorter-term pollution con- 
trols. MOPITT was conceived by Dr. Drummond of the University of 
Toronto, and built by Com Dev International of Cambridge, Ontario. 

The joint United States-Canada-France space telescope known as 
FUSE (Far-Ultraviolet Spectroscopic Explorer) entered into operation 
in 1999. Canada’s part is a pair of FES (Fine Error Sensor) cameras built 
by Com Dev International, with project leadership from Dr. Hutchings 
of the NRC. The FUSE telescope measures starlight in a far-UV range 
undetectable using the Hubble Space Telescope, and will thereby aug- 
ment our understanding of the universe. 

A major milestone was achieved in 1999, with the selection of the 
Atmospheric Chemistry Experiment (ACE) as the scientific payload for 
SCISAT-1, the first all-Canadian scientific satellite in nearly 30 years. 
ACE's mission is to measure and understand the chemical processes 
that control the distribution of ozone in the stratosphere and upper 
troposphere with a particular focus on Arctic winter stratosphere. 
Analysis of ACE data will contribute to an informed assessment of exist- 
ing environmental policy such as the Montréal Protocol for the phase- 
out of CFCs. The leader of the science team is Dr. Bernath of the 
University of Waterloo with members from a range of Canadian, U.S. 
and European universities. ABB Bomem of Québec City has been 


selected to provide a key part of the ACE instrument. 
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Canada’s Earth observation satellite, Radarsat-1, produced its first 
complete view of Canada. The 276 images used in the mosaic were cap- 
tured over a seven-day period, producing a near instantaneous snap- 
shot of the entire country. This unique feat is not practical with other 
imaging satellites. Radar images can be acquired day or night regardless 
of the weather, whereas other imaging systems would take an inordi- 
nate amount of time to completely capture such a vast territory due 
to cloud cover and darkness. 

In the fall of 1997, over an 18-day period, Radarsat had acquired 
images of the entire continent of Antarctica. Previously, it had taken 
five satellites 13 years to take images that were incomplete and less accu- 
rate. In 1999, these images were formed into a map of the continent, 
an achievement recognized by Discovery Channel as one of the top 
10 science stories of 1999. The images were augmented by a technique 
known as interferometry, to create a valuable research tool aimed at 
bringing new insights into the dynamics of the vast Antarctic ice 
sheet. Antarctica, as the world’s largest freshwater reservoir, has a 
major role in regulating the world’s climate and sea level. 

More than 30 000 Canadian youths participated in Embrace Space 
Day, an international celebration of achievements in the exploration 
and use of space. They participated in the Embrace Space Webcast with 
Senator John Glenn, enjoyed a Space Day teleconference with CSA 
astronaut Mr. Chris Hadfield, and were treated to space-related 
hands-on activities at various CSA sites and at science centres and 
museums across the country. 

The government passed Bill C-4 to formally recognize and enable 
Canada's membership in the International Space Station. As a mem- 
ber, Canada agrees to a framework for mutual international cooper- 
ation in relation to the detailed design, development, operation and 
utilization of a permanently inhabited civil international space station 
for peaceful purposes. 

Canada has had a cooperation agreement with the European Space 
Agency (ESA) since 1979. A new agreement with the ESA was nego- 
tiated and approved by both parties in late 1999. This new agreement 
continues to give Canada the right to participate in the ESA programs 
of its choice, and to participate in all relevant ESA decision-making bod- 
ies. Moreover, it has the added benefit of more stringent guarantees 
concerning industrial return to Canada. The ESA relationship will 
lead to benefits in key areas of mutual interest, such as broadband satel- 
lite telecommunications and Earth observation from space, sustained 
development of commercial alliances between Canadian space sup- 
pliers and European firms, and sustained diversification in Canada’s 
international space relationships. 


52| Forging Ahead: A Report on Federal Science and Technology — 1999 


Strategic Directions in S&T 

Facing new opportunities, with a fresh focus and a stable budget, the 

CSA is planning and implementing programs for each of its servic 

lines, toward the following objectives: 

= to understand, monitor, predict and protect the Earth through 
enhanced upper atmospheric and environmental research; 

= to maintain Canadian industry leadership in radar-based tech: 
nologies, by completing Radarsat-2 and strengthening satellite 
data-receiving infrastructure and application developments; 

m to advance knowledge about space microgravity and life science, and 
participate in new international space astronomy and planetary 
exploration missions, thereby offering new challenges to the 
scientific community and industry; ; 

m to secure Canada’s leadership in space robotics, through participating 
in the construction and use of the International Space Station, 
and provide regular flight opportunities for Canadian astronauts; 

s to contribute to the national effort in making Canada the most con- 
nected nation in the world and ensure that Canadians will continue 
to develop and have access to the world’s most advanced satellite 
communication technologies; 

= to develop innovative and emerging technologies for the space 
program that stimulate the Canadian space industry, and maximize 
the commercialization of space technologies in both space and non- 
space applications; 

# to enhance Canada’s international visibility in S&T and instil a sense 
of pride among all Canadians; and 

= to promote scientific literacy and inspire the younger generation to 


pursue careers in S&T. 


Contact Information 
Mr. Mike Taylor 

Director 

Government Liaison Office 
Canadian Space Agency 

7th Floor, West Tower 

240 Sparks Street 

Ottawa ON K1A 1A1 


Tel.: (613) 993-3771 
Fax: (613) 990-4994 
E-mail: mike.taylor@space.gc.ca 
Web site: http://www.space.gc.ca 


Jepartment of National Defence 
.. Ongoing S&T Activities 
the objective of the Defence R&D Branch (DRDB) is to ensure that the 


Department of National Defence (DND) and Canadian Forces remain 


echnologically prepared and relevant. The key challenges being 


iddressed are asymmetric threats (e.g. attacks on the information/ 
-ommunications infrastructure), and rapid advances in technology 
eg, smart materials, genetic engineering and novel energetic materials). 
DRDB is responding to these challenges through a forward-looking 
Technology Investment Strategy with increased effort in several emerg- 
ing technology areas: 

, Network Information Warfare 

a Psychological Performance 

a Simulation and Modelling for Acquisition, Rehearsal and Training 


a Space Systems. 


_ In consultation with Canadian Forces clients, the Defence R&D 

Program is delivered through a structure of 26 thrusts, delivery “pack- 

ages’ managed by projects, covering the three broad areas: combat 

systems, human systems, and sensors and information technologies. 
These R&D activities are carried out at five Defence Research 

Establishments (DREs) with national and international partners: 

s DRE Atlantic (DREA) in Dartmouth, Nova Scotia 

a DRE Valcartier (DREV) outside Québec City, Quebec 

s DRE Ottawa, Ontario (DREO) 

s Defence and Civil Institute of Environment Medicine (DCIEM) in 
Toronto, Ontario 

w DRE Suffield (DRES) near Medicine Hat, Alberta. 


The Defence R&D Program covers the spectrum of research, from 
technology investigation to application. More than half of the Defence 
R&D Program is extramural. Although Canadian industry is a key part- 
ner, activities in the international arena provided an estimated bene- 
fit of $28 million to Canada. The Technology Investment Fund set aside 
$6 million annually for staff and external research collaborators to pur- 
sue innovative ideas. The Defence Industrial Research Program con- 
tinues to be an important way of soliciting from industry innovative 
R&D proposals that have potential defence applications. Technology 
demonstrations are being used to validate technological solutions 
for new and emerging operational systems without having to go to full 


development. 


Major S&T Achievements for 1998-99 

A symposium entitled “Canadian Defence Beyond 2010” brought 
together stakeholders from DND, allied nations, universities 
and industry to discuss Canada’s response to the revolution in 
military affairs (RMA). Driven by the innovative application of new 
technologies, the RMA is having a significant impact on the charac- 
ter and conduct of military operations. The resulting concept 
paper, Canadian Defence Beyond 2010: The Way Ahead (http:// 
www.veds.dnd.ca/dgsp/dda/rma/wayahead/intro_e.asp) put forth 
several recommendations to help prepare Canadian defence for 
the future. 

The Joint Intelligence Information Management System (JIIMS), 
which automates many of the steps in data collection, has been 
designed to meet specific requirements by providing an easily searched, 
structured data base. A prototype version of JIIMS has been fielded and 
used in Bosnia and East Timor. It forms the basis for future intelligence 
analysis tools and is a step toward effective knowledge management. 

DCIEM researchers and Fullerton Sherwood Division of Carleton 
Life Support Technologies Limited received a Federal Partnership for 
Technology Transfer award for development, transfer and commer- 
cialization of diving life-support equipment technology. 

The successful completion of the CA/UK Low Frequency Active 
(LFA) Sonar trial represented a major step forward in Canadian sonar 
technology. It provided an opportunity for naval and maritime air staffs 
to experience the potential impact that LFA systems will have on 
future operations. The trial provided proof of impressive detection per- 
formance, achievable through platforms working in close cooperation 
with LFA sonar-equipped ships. 

Effective and safe DNA-based vaccines are being developed with a 
novel delivery mechanism in “nose drop" form that have potential use 


against biological agents. 


Contact Information 

Dr. Ingar Moen 

Director, Science and Technology Policy 
Defence Research and Development Branch 
Department of National Defence 

305 Rideau Street 

Ottawa ON KIA 0K2 


Tel.: (613) 992-7665 
Fax: (613) 996-0038 
E-mail: Ingar.Moen@crad.dnd.ca 
Web site: http://www.crad.dnd.ca 
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Environment Canada 
(April 1998 — December 1999) 


S&T Management 

S&T accounts for more than 80 percent of departmental spending, so 

managing SAT is itself a significant activity for Environment Canada. 

m Environment Canada, primarily through its Nature, Clean 
Environment, and Weather and Environment Prediction business 
lines, has been involved in assessing S&T infrastructure and human 
resource capacity, as well as developing a long-term capital plan for 
infrastructure maintenance and replacement. A strategic research 
agenda has been developed for the Nature business line. Research 
agendas are also being developed by the other S&T business lines. 
The Department has also been engaged in interdepartmental S&T 
capacity issues. 

# Environment Canada continues to strive to develop a more 
systematic approach to managing S&T in the Department. 
S&T Management: Principles and Practices provides overall guidance 
for S&T managers. More detailed support is found in companion 
documents: Collaborative S&T Positions Policy (for adjunct professors); 
Framework for the External Review of Research and Development in 
Environment Canada; Science and Technology Partnering: Principles and 
Practices, and Manager/Employee Guide on Data and Copyright 
Ownership. 

m The Science and Technology Advisory Board has helped the 
Department move its agenda forward in key areas, including science 
advice, environmental S&T capacity, science communications, RD 
priority setting, and the integration of social sciences into its plan- 


ning processes. 


S&T Activities 

Since Environment Canada is the single largest contributor to envi- 

ronmental and meteorological sciences in the country, the examples 

highlighted below were chosen primarily to reflect activities involy- 

ing significant collaboration with other federal departments or 

partnerships outside of the federal government. 

= Ecosystem Initiatives (EI) — Led by Environment Canada in part- 
nership with provincial and municipal governments, local com- 
munities, business, industry, organizations, and individuals, Els aim 
to achieve environmental results and sustainable development. 
They respond to the unique problems of targeted areas and com- 
munities and address environmental, economic, and social con- 


cerns — recognizing the interrelationships between land, air, water, 


wildlife and human activities. For more information, see http:// - 


www.ec.gc.ca/ecosyst/infodoc.html 
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a The Toxic Substances Research Initiative — Established in 1999 
by Environment Canada and Health Canada, TSRI will invest 
$40 million over four years to promote scientific research into the 
links between toxic substances, environmental damage and human 
illness. Much of Environment Canada’s expanded research activi- 
ties are conducted in partnership with other federal departments, 
universities, the private sector, and non-governmental organizations, 
For more information, see http://www.hc-sc.gc.ca/tsri 

a Species at Risk — In 1999, Environment Canada made public its 
three-part strategy for species at risk, including implementation of 
the 1996 federal/provincial/territorial Accord for the Protection 
of Species at Risk. The accord is a commitment to a broad national 
program, including monitoring, species assessment, recovery, stew- 
ardship and public awareness to achieve the goal of preventing 
species in Canada from becoming extinct as a consequence of 
human activity. The accord complements the work of RENEW 
(Recovery of National Endangered Wildlife), a strategy developed 
by the federal and provincial governments and environmental 
non-governmental organizations. Under the strategy, 28 RENEW 
teams undertook extensive recovery activities for species such as 
whooping crane, spiny soft-shell turtle and red mulberry. For fur- 
ther information, visit http://www.cws-scf.ec.gc.ca/es/endan_e.html 

= National Radar Project — To be completed by 2003, the project 
will establish a system of advanced doppler radar weather stations, 
by upgrading some existing radar facilities and adding some new 
stations, the first of which opened in Regina in late 1998. The sys- 
tem will improve public safety by assisting meteorologists in the 
earlier detection and prediction of severe weather. For more infor- 
mation, see http://www.msc-smc.ec.gc.ca/doppler/index_e.htm 

= Metals in the Environment (MITE) Working Group — Part of the 
5NR MOU on S&T for Sustainable Development, MITE focusses on 
further understanding the impact of metals on ecosystems and 
human health. Collaborative efforts among departments and with 
university researchers have examined the sources, fate and effects 
of metals in the environment, particularly in relation to mining and 
smelting activities. Members have also helped to develop science 
programs for the MITE Research Network, a five-year joint program 
funded by industry and NSERC. 

a Environmental Technology Centre — The centre participated in 
10 emergency science technology joint projects, six with external 
organizations, such as the U.S. Environmental Protection Agency, 
Exxon, and a Venezuelan company, and four with other federal gov- 
ernment agencies. Partners contributed more than $800 000 to these 


projects. 


trategic Directions in S&T 
nvironment Canada is charged with ensuring that the environment 
; protected, respected and conserved, as well as with making sus- 
ainable development a reality. Challenges facing the Department in 
000 and beyond are many. 
Some of the key S&T issues the Department will face include: 
implementing the renewed Canadian Environmental Protection Act 
(CEPA 1999); 
developing plans and programs to fulfil Canada’s obligations under 
the Biosafety Protocol of the Convention on Biological Diversity; 
rapidly developing the scientific and technical capacity to better iden- 
tify, protect and recover species at risk within the framework of the 
federal/provincial accord and federal endangered species legislation, 
and continuing and expanding its work; 
incorporating into departmental practices the policies and guide- 
lines adopted by the federal government in response to the CSTA 
reports Science Advice for Government Effectiveness (SAGE) and 
Building Excellence in Science and Technology (BEST); and 
- securing sufficient S&T capacity (internally or through partner- 
ships) to be able to fulfil the Department's mandate. 


Meeting these challenges will require Environment Canada to con- 
inue to develop the strategic vision necessary for meeting its overall 
nandate. Preparation of a comprehensive departmental research 
genda and implementation of effective SAT management policies and 
ractices to enable that agenda to be delivered effectively will provide 
foundation for the future, an integrated framework for setting pri- 
rities, and a basis for seeking the new resources that will be neces- 


ary for meeting these goals. 


Sontact Information 
Ar. Duncan Hardie 

Jirector, Science Policy Branch 
vironment Canada 

51 St. Joseph Boulevard 

{ull QC K1A 0H3 


el.: (819) 953-7625 

ax: (819) 953-0550 

-mail: Duncan.Hardie@ec.gc.ca 

Neb sites: http://www.ec.gc.ca (Environment Canada) 
http://www.ec.gc.ca/scitech 
(S&T at Environment Canada) 


Fisheries and Oceans Canada 


Fisheries and Oceans Canada’s (DFO) stated S&T priorities during this 
period fell under three categories: fisheries and oceans science, habi- 
tat management and environmental science, and hydrography. 

At DFO, science is used to achieve an important public policy goal, 
understanding how to conserve and wisely manage Canada’s ocean 
resources for this generation and for the generations to follow. 

This is demonstrated by a reliable scientific basis for fisheries 
resource conservation and the sustainable development of aquacul- 
ture, by scientific understanding of ocean and coastal waters and of 
aquatic ecosystems, and by technology transfer from aquaculture 
research projects to industry. 

This commitment is also illustrated by healthy and productive 
aquatic ecosystems, improved scientific understanding of aquatic 
habitats, and effective integrated habitat management. 

The picture would not be complete without mentioning the input 
necessary for safe and efficient navigation by the scientific under- 
standing of water depths, tides, currents, water levels, and the geo- 
graphic relationship between Canadian waters, adjacent waters and the 
Canadian landmass and improved access to hydrographic information. 

DFO has many examples of science at work and science making a 
difference, including the following. 

w The control of sea lamprey population in the Great Lakes has been 

a long-standing commitment by DFO. The St. Marys River remained 

a major trouble spot, producing more sea lamprey than all of the 

Great Lakes tributaries combined. These lamprey migrate down- 

stream and feed on large numbers of fish in Lake Huron and 

northern Lake Michigan. The selected application of a lampricide, 

Bayluscide, eliminated 45 percent of the sea lamprey larvae. In 

combination with an extremely successful trapping and sterile 

male release initiative, the reproductive potential of sea lamprey in 
the St. Marys River has been considerably restricted. 

= As part of the National Hydroacoustics Program, a demonstration 
trawl and acoustic survey was performed in May 1998. The demon- 
stration successfully performed real-time echo integration. It also 
allowed the execution of several protocols on signal classification, 
multi-beam ensonification of cod, avoidance of trawl by fish, fish 
reaction to vessels and vertical distribution of groundfish. A paper 
was written as a result of this demonstration, and received the Best 

Paper Award for 1999 by the International Council for the 

Exploration of the Sea. 
= DEO in Newfoundland is working in partnership with industry 

(Lotek Marine Technologies Inc.) and academia (University of 

Waterloo and Memorial University of Newfoundland) to develop 
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a new, advanced acoustic telemetry system. This system relies on an 
advanced coding and modulation scheme to provide precise local- 
ization of fish in high noise marine coastal environments. This 
coding scheme also enables discrimination of a large number of 
individual fish, without the use of multiple frequency channels, 
permitting simultaneous code searching to enhance temporal 


resolution of positioning. 


This telemetry system has been used in a three-year study of the 
movement and habitat use of juvenile Atlantic cod (Gadus morhua) in 
inshore habitats in Newman Sound, Newfoundland. Data on fish posi- 
tion are coupled to high resolution (< 1 m accuracy) habitat mapping 
and bathymetry to permit the association of position with components 
of habitat. Diurnal patterns in juvenile cod habitat use were evident 
in the summer, but not in the fall. The frequency of occurrence of fish 
at various depths indicated a summer nocturnal movement to shal- 
low inshore areas. These results have confirmed the potential of this 
“state-of-the-art” telemetry system in the study of habitat require- 
ments and use by fish in juvenile life stages. These types of study are 
essential to provide the knowledge to support the Department's habi- 
tat responsibilities under the Fisheries Act and new conservation 


responsibilities under the Oceans Act. 


Contact Information 

Mr. Pierre Boucher 

Senior Advisor 

Program Planning and Coordination Directorate 
Science Policy and Liaison Branch 

Fisheries and Oceans Canada 

200 Kent Street 

Ottawa ON K1A OE6 


Tel.: (613) 993-6257 

Fax: (613) 990-0313 

E-mail: boucherpi@dfo-mpo.gc.ca 
Web site: http://www.dfo-mpo.gc.ca 


Health Canada 


The long-term sustainability of the national health system is depend- 
ent on health-related S&T. Health Canada’s S&T activities are mainly 
RSAs in natural sciences, engineering, social sciences, humanities, 
and R&D. Natural science activities are mostly in the health protec- 


tion area, and social science activities support mainly population 


health and well-being, and the promotion of good health. A strong 
S&T base is required for anticipating, preventing and responding to 
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new threats from emerging and re-emerging diseases. On the social se 
ences and humanities side, research is the pillar of the children’s 
well-being, seniors’, women’s, and Aboriginal health programs. 


Major S&T Achievements 

Health Canada produced many studies and reports on factors affect: 

ing the health of Canadians, many of which are available on the 

Web site. The following were some significant reports. 

= Particulate Matter Science Assessment — the re-examination of pat- 
ticulate matter air pollution and its possible consequences on 
human health and the environment. 

m Assessment and Management of Cancer Risks from Radiological and 
Chemical Hazards — the assessment and management of ionizing 
radiation and genotoxic chemicals. 

w Persistent Environmental Contaminants and the Great Lakes Basin 
Population: An Exposure Assessment — a scientific and technical 
report of human exposure to 11 priority contaminants in the 
environment. 

= The Health and Environment Handbook for Health Professionals — basic 
environmental health concepts for health professionals and more 


experienced users. 


Strategic Directions in S&T 

The Health Protection Branch (HPB) transition exercise is intended to 
strengthen Health Canada and its partners and to better manage risks 
to the health of Canadians into the next century. A report published 
in 1998, The Way Forward: More Effective Health Protection Laboratory 
Science and Testing, concluded that HPB laboratories need to be rede- 
fined, streamlined and integrated, both to make more effective use of 
laboratory resources and to better meet the needs of Canadians. Three 
of the report's eight recommendations will affect the future direction 
of the S&T program. These recommendations are to implement inter- 
nationally recognized quality management systems, to establish for- 
mal working partnerships with external laboratories and other sources 
of expertise, and to integrate the management and facilities of the 
laboratories. 

The national strategy for a Canadian Health Infostructure uses 
information technology extensively to enhance the sharing of health 
knowledge and expertise. The Canada Health Infoway will become the 
key information and communications foundation for our health care 
system and for improvements to the health of Canadians. Important 
new services will emerge that will build on capacities for communi- 
cation over long distances and for creating, analysing and accessing 
information. These information resources and communication tech- 
nologies will help determine the quality of health care delivery in the 


1st century. Researchers will benefit from a supportive environment 
nat offers easy access to current information, as well as mechanisms 


ot collaboration with their colleagues and other people involved in 
ealth care. The Canada Health Infoway will offer the channels to 
ollect, analyse, extract and share information. 

Research activities in Health Canada are re-orienting in response to 
re changing nature of health issues in Canada and the world. Health 
esearch involves many different organizations: from those that fund 
esearch, through those that perform it, to those that use it. Financial 
upport comes from the federal and provincial/territorial levels of gov- 
mment, as well as the private and the voluntary sectors. Health 
esearch is conducted in universities, hospitals, research institutes 
nd centres, and industrial and government facilities. Health research 
as been re-examined in the light of concerns about the rising costs 
f health care delivery, the recognition that the health status of 
vanadians is dependent on factors other than health care, and that the 
nost effective policy is prevention rather than cure. A national task force 
m health research reported in 1998 that, despite the excellent health 
esearch work being carried out, there is significant room for improve- 
nent, as underfunding, fragmentation and lack of coordination of 
ealth research needed to be addressed. The task force recommended 
he establishment of the CIHR. The federal government committed 
self in the February 1999 budget to the launch of the CIHR and to 
n increase (almost double) in resources for health research to nearly 
500 million over a three-year period. The CIHR will replace the 
Aedical Research Council on April 1, 2000. 


Sontact Information 

fealth Protection Branch 

Tealth Canada 

‘oom 2138 

lealth Protection Branch Building, 0702E4 
unney’s Pasture 

)ttawa ON KIA OL2 


el.: (613) 952-9665 
ax: (613) 954-9981 
Veb site: http://www.he-sc.gc.ca 


dustry Canada 


echnology Partnerships Canada supports and advances government 
nitiatives by investing strategically in R&D and innovation in envi- 
onmental technologies, enabling technologies (advanced manufac- 
uring and processing technologies, advanced materials processes and 


pplications, applications of biotechnology, and applications of 


selected information technologies), and aerospace and defence. These 
investments are aimed at encouraging private sector investment to 
maintain and grow the technology base and technological capabili- 
ties of Canadian industry. Technology Partnerships Canada also sup- 
ports the development of SMEs in all regions of Canada. 

The CRC is a founding partner in the new National Capital Institute 
of Telecommunications (NCIT), along with the University of Ottawa, 
Carleton University, NRC, Nortel, Newbridge, Bell Nexxia, QNX 
Software Ltd. and the Regional Municipality of Ottawa-Carleton. 
NCIT’s headquarters in a new building at CRC, which also houses 
Industry Canada’s Certification and Engineering Bureau, will allow pro- 
fessors, students and other researchers to work closely with CRC 
researchers on leading-edge R&D. Notable achievements at CRC have 
included demonstrations of real-time transmission of 3D video using 
CRC-developed equipment; DND’s deployment of CRC-developed 
equipment and systems; the graduation of seven high-tech start-ups 
from the Innovation Centre; and the signing of collaboration agree- 
ments with labs in Japan, India and Singapore. 

Industry Canada also promotes private sector innovation by facil- 
itating the development of Technology Roadmaps to identify the crit- 
ical technologies required by an industry to meet future market 
demands. The Department is also involved in developing high growth 
opportunity sector strategies to build knowledge-intensive sectors 
such as aerospace, biopharmaceuticals, biotechnology in agriculture, 
fisheries and forestry, environmental technologies, and information 
and telecommunications technologies, including new media learning 
solutions and telehealth. In addition, Industry Canada works toward 
developing sector innovation strategies to identify technology prior- 
ities and projects that will strengthen Canadian knowledge-based 
manufacturing, contribute to improving productivity and reduce the 
innovation gap. 

The Minister of Industry has a horizontal policy coordination role 
for S&T in the federal government. In this context, Industry Canada 
monitors implementation of the federal S&T strategy, and provides 
secretariat support to the ACST and the CSTA. 

Industry Canada develops and applies state-of-the-art informa- 
tion technologies for the collection and dissemination of informa- 
tion on science, technology and innovation opportunities (http:// 
strategis.gc.ca), as well as for the promotion of a strong science cul- 


ture in Canada. 


Major S&T Achievements 

m SchoolNet — Canada became the first nation in the world to con- 
nect all of its schools and libraries to the Internet on March 30, 1999. 
Results of a national on-line survey and estimates from provinces 
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indicate that there are approximately 229 737 connected comput- 
ers in Canadian schools. 

s The Community Access Program — Some 4544 community access 
sites have been established in rural and remote communities since 
the program began and an urban element of the program has been 
launched. 

= Computers for Schools — More than 70 000 computers were deliv- 
ered to schools and libraries across Canada during the past fiscal 
year, bringing the total to approximately 195 000 since the program 
began. 


Since 1996, TPC has invested $972 million in 105 R&D projects, 
which will leverage $4.5 billion of innovation spending. These con- 
tracted projects, if successful, are forecasted to create or maintain 
more than 22 000 jobs. 

The National Fuel Cell Research and Innovation Initiative was 
announced on August 10, 1999, at the NRC Innovation Centre in 
Vancouver by the Honourable John Manley, Minister of Industry, the 
Honourable Ralph Goodale, Minister of Natural Resources Canada, 
and Secretary of State Raymond Chan representing the minister 
responsible for British Columbia. This $30-million, five-year national 
initiative was funded equally by the NRC, NSERC and NRCan. 

The Canadian Biotechnology Strategy (CBS), a multi-department 
initiative, stimulated significant funding in the 1999 budget for 
biotechnology research on genomics. This strategy also resulted in the 
creation of an expert scientific panel, under the Royal Society of 
Canada, to examine developments in food biotechnology, the work 
of the Canadian General Standards Board on voluntary labelling of 
genetically modified foods, and resource allocations under the CBS 
Fund from 1999 to 2002. 

The Automotive Competitiveness Review (ACR) was completed in 
June 1998. In August 1999, the High Growth Opportunity Sectors 
(HGOS) initiative picked up on the ACR results, taking them one step 
further, by identifying elements of growth in the industry'and by pro- 
posing a framework for government action. Its focus was primarily on 
the parts sector and on the initiatives required to position this sector 
to become a global competitor. The HGOS examined four areas in 
which government could introduce measures to stimulate growth in 
the sector: technology, human resources, standards and regulations, 
and marketplace development. However, the initiative’s primary focus 
has been on raising the R&D capability of the Canadian automotive 
parts sector, and the consequent effects on skills development. 


The ACST received the reports of two Expert Panels, on. 


Commercialization and on Skills. The ACST met with the Cabinet 
Committee on the Economic Union twice to present recommendations 
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based on these reports. The ACST formed an Expert Panel on Canada’s 
International Science and Technology that will report in 2000. 

In 1999, the CSTA presented two reports to the Cabinet Committee 
for the Economic Union that addressed 1) principles and guidelines 
for the effective use of science advice in government decision making, 
and 2) the roles of the federal government in the performance of S&T 
and its capacity to fulfil those roles. Cabinet received the CSTA’s 
reports and has asked it to undertake an examination of excellence in 
federally performed S&T. 


Contact Information 

Mr. Chummer Farina 

Director, Science and Technology Strategy 
Industry Canada 

235 Queen Street 

Ottawa ON K1A 0H5 


Tel.: (613) 993-6858 

Fax: (613) 996-7887 

E-mail: farina.chummer@ic.gc.ca 
Web site: http://info.ic.gc.ca 
Strategis: http://strategis.gc.ca 


Medical Research Council of Canada 


The Medical Research Council of Canada (MRC) is the federal agency 
with primary responsibility for funding, promoting and sustaining 
basic, applied and clinical research in the health sector. In 1998-99 
the MRC and a broad range of partners and stakeholders in health 
research came together to promote a common cause: a new vision for 
health research in Canada. This vision is predicated on the belief that 
an increased investment in extramural health research is an indis- 
pensable step in improving the health of Canadians. Further, this 
investment must be delivered through a system in which the funders, 
performers and consumers of research, in every area of health, have 
jointly developed strategic priorities and work in concert to deliver 
research results to Canadians, as efficiently and effectively as possible. 
This is the vision for the CIHR. 


Major S&T Achievements 

For the MRC, 1998-99 will be remembered as the turning point at 
which the federal government recognized the importance of national 
health needs and gave the go-ahead for the establishment of the 
CIHR. The CIHR will transform the Canadian health research enter- 
prise, improving the rate, depth and focus of our research efforts by 


Teating an environment of unprecedented collaboration, and part- 

ership in support of health research. 

In 1998-99, the MRC funded more than 3000 research projects, 
hrough a variety of mechanisms that ranged from individual research 
rants to Networks of Centres of Excellence. These projects covered the 
ull spectrum of health research questions, from those that probe the 
tructure of molecules to those that ask about the relationship between 
ommunity behaviours and health. 

The MRC invested $23.4 million in programs directly targeted at 
he training of more than 1350 promising students and post-doctoral 
ellows, an increase of more than $5 million over 1997-98. In addi- 
ion, the MRC invested $22.2 million in career awards for more than 
175 of Canada’s most outstanding health researchers. 

MRC continues to invest in research focussed on health issues that 
rave been identified as special threats to the health of Canadians, such 
is AIDS, breast cancer and diabetes. The MRC and partners earmarked 
nore than $18 million for research in those areas. The MRC also 
nvested in a genome research program in recognition of the need to 
nsure that Canada is fully prepared to participate in the expanding 
ield of genome science. 

In accordance with the CIHR vision, the MRC has been working to 
liversify and strengthen Canadian health research through partnership 
vith others. The MRC undertook the following new partnerships and 
Oint projects in support of excellence in health research. 

1 Partnership Challenge Fund — Twenty-four health charity and non- 
profit organizations partnered with the MRC to create an investment 
of up to $3.4 million over two years. This fund will provide for the 
training of about 80 young people in all fields of health research, 
in accordance with the objectives of the partner organizations. The 
Partnership Challenge Fund expresses, in a tangible way, the shared 
values of the MRC and non-governmental organizations that seek 
to improve the health of Canadians through new knowledge 


generated by research. 


Canadian Neurotrauma Research Program — Eight organiza- 
tions, including the MRC, the NeuroScience Canada Foundation and 
the Rick Hansen institute, have joined forces to support neurotrauma 
research activities. The Canadian Neurotrauma Research Program 
will foster the exchange of ideas and innovation in research with 
a view to providing better treatment for brain and spinal cord 
injuries. 

Research Chairs in Women’s Health — Canada’s first clinical 
research chairs in women’s health were created through partnership 
with Wyeth-Ayerst Canada Inc., a member of Canada’s Research- 


based Pharmaceutical Companies. 


= Regional Partnerships Program — Eight health researchers at the 
University of Saskatchewan were the first to benefit from a new 
research program aimed at strengthening the health research com- 
munity in Saskatchewan. The Saskatchewan Regional Partnerships 
Program is a joint initiative of the MRC and the government 
of Saskatchewan that will provide $10 million for health research 
in Saskatchewan over five years. Similar partnership agreements 
are under way or under discussion with the governments of 
Manitoba, New Brunswick, Prince Edward Island, Nova Scotia and 
Newfoundland. 


Contact Information 

Ms. Karen Mosher 

Executive Director 

Canadian Institutes of Health Research 
Tower B, Holland Cross 

1600 Scott Street 

Ottawa ON K1A O0W9 


Tel.: (613) 954-1813 
Fax: (613) 954-1800 
E-mail: kmosher@mrc.gc.ca 
Web site: http://www.cihr.ca 


National Research Council Canada 


On April 27, 1999, the Chief Justice of Canada, Antonio Lamer, pre- 
sented the Canada Gold Medal for Science and Engineering to Dr. Keith 
Ingold. A scientist at the National Research Council Canada (NRC), 
Dr. Ingold was honoured for pioneering a new field of chemistry and 
discovering the importance of Vitamin E in medicine and health. 
Vitamin E deficiency is thought to lead to cholesterol buildup, hard- 
ening of the arteries, muscle damage and heart diseases. This can 
occur when oxygen reacts with unstable molecules called free radicals 
to produce peroxy radicals associated with heart disease and stroke. 
NRC research revealed that small amounts of the vitamin act as an 
antioxidant, blocking the reaction of oxygen with free radicals. 
Saskatoon-based MicroBio RhizoGen Corp. (MBR) is a leader in the 
development, production and worldwide distribution of legume inoc- 
ulants, which are naturally occurring bacteria that enhance biological 
nitrogen fixation in legume and forage crops. By refining long-standing 
inoculant technology based on liquid and peat delivery systems, MBR 
saw its annual sales increase from $30 000 in 1989 to $3.5 million in 
1998. MBR President Mr. Murray Trapp credits a 12-year alliance with 
NRC's IRAP for much of his company’s accomplishments. Most 
recently, MBR accessed financial support for the launch of their 
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granular inoculant through the Precommercialization Assistance (PA) 
Program, a joint venture of IRAP and Industry Canada’s TPC program. 
The PA Program is designed to allow companies to take new tech- 
nologies from the lab to the marketplace. 

JatroQuest Corporation, an Ottawa company spun off from the 
NRCG, has made significant advances in developing rapid sensing and 
diagnostic systems for the detection and identification of chemical and 
biological warfare (CBW) agents. The company’s directions were high- 
lighted this past December at the 6th Annual Ottawa Life Sciences 
Council National Conference. IatroQuest co-founders, Dr. David 
Armstrong and Dr. Martine Lafrance, spoke of the ever-increasing 
global need for CBW agent detection technology. The company’s 
focus is on developing next generation bio-sensing and ultra-high 
throughput diagnostic systems for the defence, medical and occupa- 
tional health sectors. Less than a year old, IatroQuest has already 
captured the attention of major players in industry and government. 

The Canadian Centre for Housing Technology (CCHT) was officially 
opened in October 1999 in Ottawa. Consumers, home builders and 
manufacturers will benefit from research taking place at this unique, 
new housing research facility. The CCHT will encourage the devel- 
opment and use of innovative Canadian technologies in both domes- 
tic and export housing markets. The Centre is a $1.5 million partnership 
of the NRC, Canada Mortgage and Housing Corporation, and NRCan. 
The research houses will evaluate the performance of innovative prod- 
ucts and building techniques. Testing products under realistic condi- 
tions provides manufacturers and home builders with a more accurate 
picture of the effectiveness of new products and techniques. 

The NRC's Institute for Information Technology hosted two events 
this past October at the NRC's Sussex Laboratories: the First 
International Workshop on Agents for Telecommunications 
Applications (MATA '99) and Multimedia Modelling 99 (MMM '99). 
MATA ‘99 provided an opportunity for researchers, software and 
application developers, and computer network technologists to dis- 
cuss new developments on mobile agent technology, which have 
applications that include intelligent information retrieval, network and 
mobility management, and network services. This workshop was the 
result of a multi-year collaboration on network management with 
Centre National de la Recherche Scientifique and Université Paris 6 in 
France. MATA ‘99 was organized in conjunction with the University 
of Ottawa, a partner in the “Mobile Agents Alliance,” which also 
includes local companies, Mitel and Tanager software. MMM 99 was 


an international conference, co-sponsored with the University of 


Ottawa, that provided a unique opportunity for researchers, software 


and application developers, and computer graphics technologists to 
discuss new developments in multimedia modelling technologies 
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and applications to virtual reality, speech and music modelling, and 
education. t 

The Virtual Environment Technologies (VET) Centre of the NRC's 
Integrated Manufacturing Technologies Institute was opened in 
September by the Honourable John Manley, Minister of Industry, 
The VET Centre operates under a unique relationship between the NRC 
and its industry collaborators and contributors — SGI Canada, 
Electrohome Limited/Fakespace, Inc., the Diesel Division of General 
Motors, and the University of Western Ontario. It houses the world’s 
most extensive and innovative collection of virtual reality equipment 
— an immersion room, immersive design rooms, immersive power 
walls, work stations and head mounted displays — all driven by pow- 
erful graphic computers and visualization devices. “The most advanced 
and comprehensive research and design facility of its kind in the 
world, the VET Centre offers leading-edge tools and techniques that 
increase the competitiveness and efficiency of a wide cross section of 
Canadian industries,” said Minister Manley. “A national facility, this 
Centre acts as a catalyst in southwestern Ontario, the most highly con- 
centrated manufacturing area in Canada.” 

The NRC plays a lead national role in reducing technical barriers 
to trade, helping Canadian companies and emerging industries com- 
pete in the global marketplace. This is done largely through the NRC's 
Institute for National Measurement Standards participation and lead- 
ership on more than 150 international metrology committees work- 
ing on international agreements. These agreements led our trading 
partners to recognize the equivalence of measurement standards as the 
basis for expanding international trade. A notable recent example of 
groundbreaking international cooperation was the signing of the 
Mutual Recognition Agreement in October 1999. 

The Canadian-European Research Initiative on Nanostructures 
(CERION) establishes Canada as a major collaborative partner in 
European nanostructure research. It is coordinated by the NRC Institute 
for Microstructural Sciences in Canada and involves eight Canadian 
and 17 European nodes, participating in research on nano-electronics, 
nano-optics and the technology of advanced nanostructures. 
Two industrial firms, Nortel and Thompson, are participants in the 
initiative. Building on partners’ complementary knowledge, expertise 
and facilities, CERION coordinates research, fosters collaboration, 
and reports on new developments. 

In 1998, the NRC's Biotechnology Research Institute (BRI) signed 
a collaborative agreement with the Biological Engineering Division of 
the German Federal Biotechnology Research Institute. Expected ben- 
efits include an increased number of researchers working in 
Bioprocessing in Canada, and increased industrial investments and rev- 
enues in Canada as the collaboration could serve to attract German 


| 


ivestors to Canada using the Bioprocess Sector as a technological and 


ientific magnet. In addition, the BRI and other members of the 
anadian biotechnology establishment will gain added visibility, and 
anadian companies, in particular SMEs, will gain easier access to the 
erman biotech market. 

Through its ongoing collaborations with Dr. Carolyn Mountford of 
1e Royal North Shore Hospital in Sydney, Australia, the NRC's 
stitute for Biodiagnostics in Winnipeg is developing a breast-specific 
lagnetic Resonance Imaging coil. Using this unique coil, clinicians 
ill be able to visualize a lump, compare the spectral data from the 
imp with that in its data bank, and identify whether the lump is 
enign or malignant — all within a 20- to 30-minute hospital appoint- 
lent. Multi-site clinical trials are just beginning at the Beth Israel 
lospital (Boston, U.S.A.), the Karolinska Hospital (Stockholm, 
weden), the Royal North Shore Hospital (Sydney, Australia) and the 
ealth Science Centre (Winnipeg, Canada). 

Analysts worldwide rely on the NRC’s Institute for Marine 
iosciences Certified Reference Materials Program to provide quality 
istrument calibration standards and certified materials; trace ele- 
yents in marine sediments, biological tissues and seawaters; and 
ellfish toxins. Laboratories use IMB’s products to monitor seafood 
ifety, study environmental hazards and develop quality assurance 


rograms. 
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atural Resources Canada 


Aajor S&T Achievements 

he following are examples of Natural Resources Canada’s (NRCan) 

test SAT achievements. 
National Forest Health Assessment — The report, Forest Health in 
Canada: An Overview 1998, the first national synopsis of the health 
of Canada’s forests, was published with contributions and the 


advice of experts in Canadian governments, universities and indus- 
try. The report represents a new approach to assessing forest health 
in that Canada’s eco-zones are used as the basis for the assessment. 
Risks of Exotic Forest Pests — The growing threat of the entry of 
non-indigenous or “exotic” forest pests poses serious risks to native 
trees and forest ecosystems and has major economic implications 
to Canada. The Department took the lead in establishing collabo- 
rative research and monitoring programs with the CFIA, the 
U.S. Forest Service, the U.S. Department of Agriculture, and with 
researchers in China and Russia. 

Climate Change Forest Research — NRCan produced a new three- 
year climate change forest S&T framework that will more than 
double resources directed at research and monitoring activities to 
enable Canada to meet its international reporting requirements 
related to Canada’s forest carbon cycle, and to plan for broad-scale 
adaption strategies. 

Community Energy Systems — The CANMET Energy Technology 
Branch of NRCan was selected for the implementation of a proj- 
ect for waste heat recovery, based on novel concepts in district 
heating and cooling applications in the Hamilton district. The fea- 
sibility study identified a possible 114 MWt of heating and up 
tol8 MWt of cooling for the city core. 

NRCan’s Photovoltaic Program — The program focusses on the 
development and implementation of photovoltaic technologies 
in domestic and international markets where it is economically fea- 
sible. The majority of the projects are conducted in partnership with 
industry, universities, research organizations, utilities and other 
levels of government. Some of the key activities were three demon- 
stration systems in Iqaluit, Inuvik and Nahanni Park, and the 
development of new technologies such as the snow removal system. 
Super E — NRCan has entered into a joint venture agreement 
with a Japan-based company to build a Super E™ demonstration 
home in Sapporo, Japan. This project involves the demonstration 
of a number of Canadian energy-efficient and healthy products 
adapted and integrated with Japanese building components and 
practices. NRCan has provided specific design recommendations that 
promise to result in approximately $10 000 of additional value- 
added Canadian energy-efficient products and services incorporated 
into the pilot project. 

Canada Centre for Remote Sensing Fire M3 — This is a national 
system that automatically monitors, maps and models forest fires 
across Canada. Satellite technology detects and positions hot spots, 
which are then entered into a geographic information system that 
allows automated mapping and measuring. The Fire M3 was devel- 
oped by a team from the Canadian Forest Service and the Earth 
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Sciences Sector (Canada Centre for Remote Sensing) and has been 
recognized recently with two prestigious national awards: the 
bronze award for Excellence in the Management of Information and 
Technology in the Public Sector, presented during Technology in 
Government week; and the Agatha Bystram Award for Leadership 
in Information Management by the Council of Federal Libraries. 

a Tactile Atlas of Canada — A prototype of the Tactile Atlas of 
Canada was demonstrated at the ICA ‘99 Conference and was 
tested in schools for blind persons. It resulted in a tangible order 
of a set of atlases for use at the W. Ross Macdonald School. Based 
on a Canadian invention of a special raised ink powder, high qual- 
ity tactile maps can be produced. A map of Ottawa was presented 
at Showcase of Canadian Assistive Technology in May 1999. 

= Toporama— The Centre for Topographic Information (Sherbrooke) 
has developed a new method of accessing geographical information, 
called “Toporama.” Toporama is a representation of the centre’s 
national data base of topographic images and has been available 
free via the Internet since December 1, 1999. 

= Downhole Seismic Imaging Consortium — NRCan’s integral par- 
ticipation with industry and academia is developing and refining 
techniques to minimize the need for costly exploratory drilling pro- 
grams. A new, digital generation of geophysical tools, developed by 
NRCan for improved measurement of rock properties in land- 
based and marine exploration boreholes, was transferred to 
Canadian industries. As a result, Canada’s resource exploration 
and environmental industries are afforded a competitive edge on 
the global scene. 

a Iqaluit-based Canada-Nunavut Geoscience Office — With the 
inauguration of Nunavut and in collaboration with Indian and 
Northern Affairs Canada and Nunavut Sustainable Development, 
NRCan established this office to support sustainable development 
in the new territory, geoscience capacity building and education and 
training for the residents. The newly compiled Geology of Nunavut 
poster map was distributed to all Nunavut schools and Member of 
the Legislative Assembly offices. Current studies of bedrock and sur- 
ficial geology, geochemistry and glacial history are revealing new 
mineral resource potential for Nunavut, and have stimulated 
increased activity by the private sector during the past exploration 
season. 

= Gold Processing — NRCan was instrumental in creating national 
research consortia to improve gold processing through the devel- 
opment and implementation of technology innovations. Impressive 
results from the research of these consortia have resulted in further 
collaborative projects with AMIRA (the Australian Mining Industry 
Research Association). This newest member attested to a 2-percent 
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increase in gold recovery, for an additional revenue of $988 000 p 
year; this follows on the productivity improvements realized by ea 
lier members. 

w The Canadian Lightweight Materials Research Initiative (CliMRI 
— With an initial suite of 11 projects, the CliMRI will help Canadia 
companies play a key role in developing lightweight and higt 
strength materials for vehicles. The program started in April 1995 
and is supported by the Panel on Energy Research and Developmer 
(PERD) and by industry, to a value of about $1.2 million. Th 
main goals of CliMRI are to reduce greenhouse gas emission 
through improved vehicle efficiency, and to improve the compet 
itive position of Canadian operations involved in the vehicl 


manufacturing chain. 
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Natural Sciences and Engineering Research Council of Canada 


The Natural Sciences and Engineering Research Council of Canadé 
(NSERC) invests in people, discovery and innovation to build a stron 
Canadian economy and to improve the quality of life of all Canadians 
It supports research in universities and colleges, research training o} 
scientists and engineers, and research-based innovation. The Council 
promotes excellence in intellectual creativity in both the generation 
and use of new knowledge, and it works to provide the largest possi: 
ble number of Canadians with leading-edge knowledge and skills to 
help Canada flourish in the 21st century. NSERC fulfils its mission by 
awarding scholarships and research grants through peer-reviewed 
competition, and by building partnerships among universities, colleges, 
governments and the private sector. NSERC is committed to institu- 


tional innovation in achieving its mission. 


Major S&T Achievements 
w In 1998-99, nearly 13 000 university students and post-doctoral 
fellows were supported by NSERC. Another 2900 university 


I 


technicians’ salaries were paid from NSERC grant funds awarded to 
university researchers. In total, NSERC created or sustained more 
than 15 000 high-technology jobs in which people are learning the 
most advanced knowledge. Further, research spending from NSERC 
grants on goods and services (e.g. materials, scientific equipment 
and travel) indirectly created or sustained roughly another 1500 jobs 
this year. 


a Annual surveys of former holders of NSERC post-graduate schol- 


arships show that 65 percent of respondents are active in R&D, using 
their training for one of the primary purposes of the program. The 
unemployment rate for respondents is estimated to be less than 
2 percent, with 70 percent of respondents indicating that their 
graduate training was “critical” to their careers. Furthermore, 96 per- 
cent of the respondents completed the degree (master’s or doctor- 
ate) for which they received NSERC funding. 

NSERC’s Industrial Research Fellowships (IRF) program has con- 
tributed significantly to the number of doctoral graduates working 
in Canadian labs. More than 15 percent of Canadian industrial 
researchers with a PhD have been funded by NSERC through its IRF 
program. Seventy-five percent of former IRFs from 1980 to 1998 are 
still working in Canadian industries. Seven percent have taken to 
academic positions in Canadian universities, and a similar per- 
centage of IRFs have left the country. 

University researchers produce most of Canada’s natural sciences 
and engineering (NSE) publications. Of the 15 000 university 
papers produced annually, more than 80 percent can be attributed 
to NSERC-funded researchers. Furthermore, Canadian researchers 
in the NSE are collaborating with international partners at an 
increasing rate and benefiting from the globalization of R&D. In 
1997, one third of Canadian papers in the NSE were written with 
international partners. A recent survey showed that 85 percent of 
NSERC-funded researchers in the earth sciences collaborate with 
colleagues in 66 countries. 

One of the more tangible outcomes of NSERC-funded research is 
the creation of a company. A survey conducted this year found that 
at least 111 spin-off companies have been started from the results 
of research partially funded by NSERC over the past 21 years. They 
employ more than 7500 Canadians and generate an estimated 
$1.3 billion in annual revenue. 

Since the beginning of NSERC’s university-industry research pro- 
grams, more than 1200 companies have participated, increasing 
from fewer than 50 companies in 1983 to more than 500 businesses 
participating in 1998. On average, 100 new firms are working with 
NSERC every year. NSERC is well known to companies heavily 
involved in R&D. Thirty-seven of the top 50 Canadian R&D 


companies (as ranked by The Globe and Mail, 1998) have funded 
university research jointly with NSERC. 

= Over the past 11 years, contributions from NSERC’s partners, mainly 
industrial, have grown tremendously. From just over $23 million 
in 1988-89, contributions in 1998-99 reached $83 million, for a 
growth rate of 260 percent over the 11-year period. The ratio of part- 
ner contributions to NSERC funding has been steadily increasing 
over the last 11 years. From a low of 1.13 in 1988-89, this ratio now 
stands at 1.7. Put another way, for every dollar NSERC puts on the 
table for a university-industry research grant, its partners con- 
tribute $1.70. 

= Canadian universities are increasingly using licensing to com- 
mercialize their research. Revenue to Canadian universities from 
licensing has jumped from about $5 million in 1991 to almost 
$25 million in 1997. Most of these revenues can at least be partially 
attributed to funding from NSERC and the MRC. 


Strategic Directions in S&T 

NSERC undertook a year-long review of its strategy. NSERC’s previous 
strategy document was published in 1994 and, since then, the research 
environment has changed dramatically. 

The most important conclusion reached was that the environment 
within which the Council operates is changing so rapidly that pub- 
lishing a strategy document every few years will no longer suffice. 
Rather, NSERC’s strategy must become an ongoing planning process. 
NSERC must be flexible, innovative, strategic and responsive to meet 
the changing needs of Canada and the natural sciences and engi- 
neering research community. At the same time, NSERC will preserve 
its core priorities of investing in discovery and innovation and the 
people who make it happen. 

Two other conclusions of the strategy review are worth noting. 
First, NSERC has expanded its eligibility to include colleges. Shifting 
from the current practice, college professors in partnership with their 
university colleagues are now eligible for project research funding. 
NSERC will review this change in two to three years and consider 
expanding college eligibility to other NSERC program funding. 

The second conclusion relates to NSERC’s influence. Although 
NSERC is already influential in areas beyond its program reach, there 
are several ways in which NSERC plans to become more influential. 
One example is by entering into partnerships with agencies respon- 
sible for elementary and secondary education to help improve early 
education in math and sciences. In addition, NSERC is becoming 
actively engaged in science promotion, by assuming the responsibil- 
ity for the Michael Smith Awards for Science Promotion and creating 


a new Science for Youth program. 
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Parks Canada 


Parks Canada plays a leading role in federal government activities 
related to recognizing places representative of Canada’s natural her- 
itage and places of national historic importance, and in protecting and 
presenting these places to the public. The legislation mandating Parks 
Canada activities includes the Parks Canada Agency Act, the National 
Parks Act, the Historic Sites and Monuments Act, the Heritage Railway 
Stations Protection Act and the Department of Transport Act. 

Parks Canada’s S&T focusses on mission-oriented research and 
related scientific activities. To the extent that its mandate allows, Parks 
Canada facilitates pure and applied research by universities and other 
agencies. Where circumstances and resources warrant, the Agency 
may provide secure sites and logistical support for short- and long-term 
studies. 


Canadian National Parks 

Comprehensive resource inventories and analyses are conducted at each 
of Canada’s 39 national parks and two national marine conservation 
areas. The inventories provide maps, data and reports based on sys- 
tematic mapping of ecosystem components like soils, vegetation and 
landforms, monitoring of climate, wildlife populations and hydrol- 
ogy, and ecological land classification. The analyses use remote sens- 
ing, geographic information systems (GIS), statistics and laboratory 
techniques to identify key features and the links between ecosystem 
components, assess the socio-economic impacts and benefits of park 
establishment and visitor activities, assess sensitive resources for zon- 
ing and planning, and help in the development of interpretive pro- 
grams. Many of these data sources and techniques are also used to 


identify the potential national parks and marine conservation areas 


needed to complete the park systems, and assess boundary options. _ 
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Specialized studies are also conducted to understand particula 
issues, such as the population dynamics and habitat relationships 0 
a species, the environmental impacts of a park development or visi 
tor activity, or fire history to help design a fire management program 
Some applied research is also conducted to solve multi-park or long 
term problems, often in association with other government or uni 
versity partners. One example is the creation of a DNA tissue bank t 
help understand the genetic diversity of selected species for conservatior 
and forensic purposes. Another example is the development of an inte 
grated national data base of environmental maps and species lists t 
support periodic assessment of the state of the parks as required by 
Parliament. A third example is the research at Pukaskwa National Park 
on the effects of human-induced stress and landscape disturbance or 
the population demographics and predator/prey relationships among 
wolves, moose and caribou. A fourth example is the information 
being collected in the mountain parks to find ways to mitigate the 


impact of the highway and railway corridor on wildlife populations 


Canadian National Historic Sites 
Parks Canada is one of the principal cultural resource management 
organizations in Canada. Places of national historic significance are 
identified and designated as Canadian national historic sites on the 
basis of research and analysis carried out by historians, architectural 
historians and archaeologists. Parks Canada administers 144 Canadian 
national historic sites (CNHS) and advises on more than 700 CNHSs 
owned and operated by others. Parks Canada manages a vast range of 
cultural resources such as buildings, structures, landscapes, archaeo- 
logical sites and specimens, and historic objects. It provides professional 
and technical advice on federal heritage buildings, archaeological 
resources on federal lands, shipwrecks and heritage railway stations. 
Historians, archaeologists, cultural resource managers, architects, 
engineers, curators and material researchers work in a multidiscipli- 
nary setting to ensure the commemorative integrity of Canadian 
national historic sites and the protection of cultural resources on 
lands that Parks Canada administers. These specialists build on science- 
based knowledge to safeguard the cultural resources in Parks Canada’s 
care and to communicate their historic value. Data bases, GIS and other 
recording tools, historical and archaeological research, condition 
assessment and on-site monitoring are used to ensure preventive care, 
maintenance, and conservation treatment of resources showing degra- 
dation. Architects and engineers seek new ways to extend the life 
cycle of historic structures and assess risk associated with various 
conservation interventions. Assessing the residual strength of timber 


using non-destructive testing technology is an example of this kind of 


pecialized study. In another example of science applied to protecting 
ind presenting Canada’s national historic sites, specialists are involved 
na metallurgical study of samples associated with iron working and 
issaying at the 16th century Frobisher Site CNHS on Kodlunarn 
sland, Nunavut. 


Major S&T Achievements 

Jue to the mission orientation of Parks Canada’s S&T, it is inappro- 
riate to highlight any specific item in any given year. Parks Canada’s 
nore significant role is to provide a platform and anchor for long-term, 
nulti-partner science activities. Major examples include providing 
in integrated monitoring site at Kejimkujik National Park for the 
study of long-range transport of air pollution, and the inclusion of 
18 parks in the national Ecological Monitoring and Assessment 
Network coordinated by Environment Canada. In total, there are 
more than 1000 research and monitoring studies in progress across the 
39 national parks. 


Strategic Directions in S&T 

The March 2000 report to the Minister of Canadian Heritage, from an 
expert Panel on the Ecological Integrity of Canada’s National Parks, 
made a number of recommendations calling for enhanced links to the 
$&T community and a greater internal science capacity, in order to 
enhance scientific input into park management. In response, the 
Minister identified a wide range of actions to be undertaken, includ- 
ing the development of a national parks science strategy focussing on 
staffing requirements within Parks Canada, and on partnerships with 
Zovernment, university and other stakeholders. The Panel's recom- 
mendations and the Minister's subsequent action plan resonate 
strongly with the CSTA’s reports on science advice and capacity: the 
SAGE and BEST reports. Other S&T-related recommendations of the 
Panel included better management and quality control of data, and 
an enhanced program of appropriate ecological integrity training for 
all staff. The Panel also recognized the value of traditional knowledge 
n ecosystem management, so that naturalized knowledge might com- 
slement Western science in guiding ecosystem management deci- 
sions and environmental education. Not only will the Panel's recom- 
mendations and Minister's responses guide park management for 
years to come, the report also provides a blueprint for the maintenance 
of protected areas with the aid of science. The report and the Minister's 


action plan can be viewed at http://ecolog.org/ 
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Social Sciences and Humanities Research Council of Canada 


The Social Sciences and Humanities Research Council of Canada 
(SSHRC) is the key national agency responsible for supporting uni- 
versity-based research in the social sciences and humanities and to chart 
directions for the Canadian research effort in these fields. SSHRC 
supports basic research, targeted research on issues of national impor- 
tance, the training of highly qualified personnel, and the broad dis- 
semination of knowledge for the benefit of Canadian society. Its 
programs and strategies promote research excellence, innovation, 
productivity and partnerships with users of research in public, private 


and community sectors. 


Major S&T Achievements 
SSHRC is implementing its Innovation Scenario, a three-year action 
plan to address knowledge gaps in key policy areas, to train youth for 
employment, and to sustain a strong innovation capacity through basic 
research and training. 
The following are examples of SSHRC’s achievements in 1998-99. 
a Invested $37.8 million in 1800 research projects and $31.4 million 
to help train more than 1600 graduate students in the social sciences 


and humanities. 
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= Implemented three new themes to generate strategic, policy-relevant 
knowledge on Social Cohesion in a Globalizing Era; Society, Culture 
and the Health of Canadians; and the Challenges and Opportunities 
of a Knowledge-based Economy. 
= Concluded four new joint initiatives to co-develop and co-fund 
research with external partners: 
— Federalism and Federations, with Intergovernmental Affairs; 
— Valuing Literacy in Canada, with the National Literacy Secretariat 
and HRDC; 
— The Canadian Tobacco Research Initiative, with the National 
Cancer Institute of Canada; and 
— Relationships in Transition, with the Law Commission of Canada. 
= Implemented the Community-University Research Alliances 
Program to develop knowledge and expertise geared to community 
development through innovative alliances between universities 
and organizations in communities across the country. More than 
175 applications were received from universities across the coun- 
try and more than 300 organizations participated in the first com- 
petition under this new program. 
= Developed the Canadian Initiative on Social Statistics, in partner- 
ship with Statistics Canada, to maximize the use of social statistics 
in support of effective policy making on key national issues. 
Mobilized the social sciences and humanities research communi- 
ties to help design the CIHR. 


w Organized a major awareness event on Parliament Hill to profile 
the contribution of human science research on key issues of impor- 
tance for the government and Canadians. 


Strategic Directions in S&T 
SSHRC will continue to build knowledge and skills that help sustain 
innovation, competitiveness and quality of life through the imple- 
mentation of its Innovation Scenario. 

In line with the Scenario, SSHRC is developing new initiatives to 
enhance strategic training opportunities for youth, to promote research 
on theme areas and joint initiatives that respond to emerging socio- 
economic issues, and to reinforce the research and training base. 
SSHRC will continue to expand its partnerships with the private, pub- 
lic and voluntary sectors and to enhance its knowledge brokering 
capability to make the results of SSHRC-funded research widely 
available. 
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Contact Information 

Ms. France Landriault 

Director 

Policy, Planning, Evaluation and International Relations Division 
Social Sciences and Humanities Research Council of Canada 

350 Albert Street 

P.O. Box 1610 

Ottawa ON KIA 6G4 


Tel.: (613) 992-5125 
Fax: (613) 992-2803 
E-mail: fla@sshrc.ca 
Web site: http://www.sshre.ca 


Statistics Canada 


Historically, Statistics Canada’s program has been structured to provide 
macro-economic, micro-economic and socio-demographic statistics, and 
Statistical information in public institutions and programs. Such infor- 
mation continues to be relevant. However, emerging issues prompt 
demands for new kinds of data. For example, needs have been expressed 
for improved information on education and the transition from school 
to the workplace, the health of Canadians and the systems that support 
it, the effects of globalization, the functioning of Canada’s economy, 
the factors affecting Canada’s competitiveness in world markets, the 
impact of S&T, the outcomes of government programs, and the status 
of various subpopulations within Canadian society. 

Maintaining the relevance of the Statistics Canada program by 
meeting information needs such as these will always be a primary 
goal. To maintain a high level of program relevance, Statistics 
Canada relies on two pivotal instruments. These are the advice and 
guidance it receives from external consultative bodies; and the 
Agency's rigorous planning and performance monitoring system and 
processes. The external consultative bodies are the National Statistics 
Council; professional advisory committees (including the Advisory 
Committee on Science and Technology Statistics); bilateral relation- 
ships with key federal departments; and the Federal-Provincial 
Consultative Council on Statistical Policy. As part of ensuring the 
relevance of its products, the Agency coordinates the Data 
Liberation Initiative, which provides affordable access to statistical 
files and data bases in support of social science research and teaching 
(see http://www.statcan.ca/english/Dli/dli.htm). 

As well as being the largest social science department or agency in 


the federal government, Statistics Canada maintains a growing program 


of S&T statistics as part of the Information System for Science and 
fechnology Project. It includes surveys of the activities of R&D, inven- 
‘jon, innovation, technology diffusion and related human resource 
development, measures and analyses of linkages among actors in the 
S&T system, and analyses of outcomes. The program is progressing 
cowards the analysis of the impact of S&T activity and it is guided in 
this by the document Science and Technology Activities and Impacts: A 
Framework for a Statistical Information System 1998 (Cat. No. 88-522-XIB). 

The survey of federal science activities provides information on what 
the government spends on S&T, where it spends its S&T resources 
(sector and region), and on what its resources are spent (socio- 
economic objective). A longer-term objective of this and the rest of the 
SAT statistics program is to demonstrate what the government gets for 
its S&T spending. (For more information, see http://www.statcan.ca/ 
english/research/scilist.htm) 

Recent findings include the relationship between advanced man- 
ufacturing technology and competitiveness, the rates of adoption of 
the Internet and electronic commerce in the financial services indus- 
try, the rates of use and planned use of biotechnology in firms. This 
work has been in support of the federal ACST, and the Canadian 
Biotechnology Strategy. Recent findings are summarized in a newsletter, 
the Innovation Analysis Bulletin, available free of charge on Statistics 
Canada’s Web site. 


Strategic Directions in S&T 

Strategic planning is one mechanism for ensuring the relevance of pro- 
grams. In the case of SAT statistics, Statistics Canada has prepared a 
Five-Year Strategic Plan for the Development of an Information System for 
Science and Technology (Cat. No. 88-523-XIE). The plan takes the pro- 
gram from its developmental stage, funded by Industry Canada from 
1996 to 1999, to a new level as an integral and ongoing part of the 
work of the agency. The funding for this strategic development is part 
of a $20-million-a-year package, coordinated by the federal Policy 
Research Committee, to reduce gaps in the statistical system. 


Contact Information 

Mr. ED. Gault 

Director, Science, Innovation and Electronic Information Division 
Statistics Canada 

R.H. Coats Building, 7-A 

[unney’s Pasture 

Ottawa ON K1A OT6 


Tel.: (613) 951-2198 
Fax: (613) 951-9920 
E-mail: fred.gault@statcan.ca 


Web site: http://www.statcan.ca 


Transport Canada 


Major S&T Achievements 

The Joint Winter Airport Runway Friction Measurement Program, ini- 
tiated in 1996, continues to expand its data base on the many factors 
that affect runway friction. Canadian participants are Transport Canada 
groups, the NRC and DND; international members include the 
US. Federal Aviation Administration, NASA, the U.S. Air Force, the 
International Civil Aviation Organization, the European Joint Aviation 
Authority, French and Norwegian civil aviation authorities, aviation 
industries and equipment manufacturers. Two important findings of 
the 1998-99 winter work are that, contrary to earlier theories, aircraft 
groundspeed has a negligible effect on braking coefficients, and ver- 
tical load is a primary influence on friction measurements. 

Transport Canada’s Marine Safety Directorate, the U.S. Coast Guard 
and the NRC's Institute for Marine Dynamics began work to validate 
a water forces analysis capability computer program for assessing the 
effectiveness of life jackets. The validation tests are based on the per- 
formance of a newly developed Sea-Water Instrumented Mannequin 
(SWIM). SWIM mimics the movement and dynamics of a person in 
water, and allows testing over a much broader range of sea states and 
environmental conditions than was possible with human subjects. 

Performance trials of a new steered-frame freight car truck took place 
in 1998-99 in British Columbia. Parallel tests with standard freight 
car trucks provided a baseline for comparison. Instrumented wheelsets 
on each truck measured wheel-rail forces and lateral-vertical force 
ratios, while the angles of attack of wheel to rail were measured on the 
curves of the winding test track. The trials demonstrated the superi- 
ority of the steered-frame freight car truck on all counts. 

Two innovative intermodal initiatives began this year. The first 
involves analysis of business processes and information interchange 
among Port of Montréal stakeholders (trucking, rail, shipping, and port 
authorities) and development of Web-based Electronic Data 
Interchange services at the port. The system will eliminate paperwork 
and reduce communication delays and congestion at the terminal. 
The second project will integrate data from automatic equipment 
identification tags and state-of-the-art optical character recognition tech- 
nology to allow automated identification of rail cars and containers 


at the port. 
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The long-term Transport Canada-US. security R&D program tripled 
in value in 1998-99. The cooperative program’s first priority is the 
development and effective use of explosives detection systems for 
carry-on and checked baggage. 

Canada's Aging Population: Transportation Safety and Security, a report 
released in July 1998, is a valuable reference for policy makers, reha- 
bilitation professionals, transit authorities, researchers and advocate 
groups. Based on an extensive literature review and input from experts 
in the field, it covers current initiatives in all transportation modes. Its 
recommendations for best practice in each mode stress the importance 


of consulting with elderly travellers before implementing changes. 


Strategic Directions in S&T 

S&T is essential to advancing Transport Canada’s mission, achieving 
its strategic objectives and developing the innovations and technolo- 
gies needed to improve the transportation system. R&D activities 
undertaken by Transport Canada will advance the Department's strate- 
gic objectives as outlined in the department's business plan for 
2000-03. An R&D Strategic Plan will be developed in 2000 to provide 
direction for decision making in support of emerging priority areas, 
including modern safety management systems, sustainable trans- 
portation, climate change, efficiency, accessibility and the potential of 


new technologies. 


Contact Information 

Mr. Michael A. Ball 

Chief, Research Policy and Coordination 
Transport Canada 

12th Floor, Tower C 

Place de Ville 

Ottawa ON K1A 0N5 


Tel.: (613) 991-6027 

Fax: (613) 991-6045 

E-mail: ballma@tc.ge.ca 
Web site: http://www.tc.gc.ca 


Western Economic Diversification Canada 


Since its inception, Western Economic Diversification Canada (WD) 
has been involved in innovation-related programming as part of its 
mandate, Its current reliance on federal-provincial cooperation, strate- 
gic partnership and flexible delivery mechanisms position it well to 
engage the West in realizing its potential as a strong innovation player 


within the national economy. Science, technology and innovation have’ 
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horizontal application that affects all of WD’s service to busines 

through the following: 

= support for the development and commercialization of leading-edg 
technologies; 

= WD information services; 

w the facilitation of financial support through WD's investment fund 
(in partnership with financial institutions), which provide det 
financing to high-growth technology SMEs; 

a the provision of targeted business services, including developin 
business plans, and export-readiness services to technology SMEs 
and 

= partnership with other stakeholders in providing services to tech 
nology start-ups through innovation centres. 


Major S&T Achievements 

In addition to providing services to technology SMEs through it 

Western Business Service Network, efforts have been directed a 

strengthening Western Canada’s innovation system through initiative 

such as the following. 

# Senior Officials Forum on Innovation — Senior official: 
(ADM level) from provincial, federal and territorial govern 
ments meet regularly to develop a vision for innovation if 
Western/Northern Canada. 

= Western Economic Partnership Agreement (WEPA) — WEPA ini 
tiatives have directed funding into economic development pro 
grams relating to growth sectors such as high technology anc 
telecommunications. 

= Climate Change — WD has a very substantial pan-Western role te 
play in supporting initiatives in the area of climate change tech: 
nology, and will cooperate with Alberta in ensuring appropriate 
Western leadership. 

# Fuel Cell Initiative — WD's proposed Technology Demonstration 
program would support demonstration projects in fuel cell and 
related technologies. 

= Telecommunications Research Laboratories (TRLabs) — TRLabs 
is a not-for-profit applied telecommunications research consor- 
tium, with laboratories in Edmonton, Calgary, Regina, Saskatoon 
and Winnipeg engaged in pre-competitive research in network 
systems, network access, fibre optics and photonics, data network- 
ing, and wireless communications. 

a WestMOST — Established in 1996, WestMOST is a not-for-profit 
consortium of nine Western Canadian universities and five software 
technology companies to enhance the international competitive- 
ness of software workers and to promote and develop educational 
courses for software development. 


a The Western Medical Technologies Strategy (WMTS) — 
Announced in 1997, WMTS is developing an integrated medical 
technologies cluster in Manitoba with strong links to other Western 
locations. 

a First Jobs in Science and Technology (FJST) — WD's FJST program 

provides businesses with access to funding for salaries of recent grad- 


uates in order to work on related projects. 


Strategic Directions in S&T 
= Innovation Pillar — WD will place a strong emphasis on innova- 
tion by developing new program elements and will expand its 
program delivery instruments to establish innovation as a major 
strategic pillar within the Department. It will work with the provinces 
in the coordination of innovation strategies in Western Canada. It 
will take a leadership role and act as a catalyst in building the 
effective linkages among innovation players and to global markets in 
order to strengthen the Western innovation system. The Innovation 
Pillar identifies three program areas that are targeted at strengthening 
Western Canada’s innovation system. 
a Technology Demonstration — WD will explore establishing a more 
generic program in which WD would try to find ways to help 
reduce the perceived risk in early procurement. Essentially, this 


would provide a funding capacity to offset part of the risk involved 


in technical and commercial demonstration of new products and 
services developed by Western SMEs. 

= Technology Assessment/Benchmarking — WD will develop a pre- 
liminary framework for a program that would have the capacity to 
assist firms in benchmarking their production technology use 
against state-of-the-art processes, and to assess the potential of 
technologies against the needs of groups of firms working in sim- 
ilar business areas. The program could also advise and support SMEs 
seeking to become certified against ISO standards. 

a Technology Bid Support — WD will continue to play a role in 
ensuring that Western firms and organizations are positioned to 
access innovation related opportunities available through public 
sector programs. 


Contact Information 
Communications Branch 

Western Economic Diversification Canada 
8th Floor 

200 Kent Street 

Ottawa ON K1P 5W3 


Tel.: (613) 952-9379 
Web site: http://www.wd.gc.ca 


http://strategis.ge.ca/S-Tinfo | 69. 


a 77 
i 
ry : + 
‘) : af oa 
@ ; : 4 7 
i io -= 


agar er “wr dene ay id : 
© gneig. an 4a that sabes 
. ih fang alae ue ~sinaaptingen witeong thal yp 
at etl Syd pant) ce Ey taeweanarigdly are Pop 3 heat eleind 
“ Spe! enhnieery ie miet “ames oP 
ancients ste cg ahaa ah welabin ie laeoraatige a 2 
ge HF oleate OS, SOUR AAR gam wcities ema” 


Alte 7 
a hie diy riyoekine Rernancanie eee 
aij 10 ostallege Lert ome y newlines (fs 
5 : ee: i i thie i ite TET Sete a Bed Pa 
Areas . wee rw igo <I ‘ia vaio wan 
showy yi a eee a ee Ri rite neve 


d pvate Ne ean eer " ifs eae siete ave sit mater ns : 5 
a en ie a 1? asthe ee aah (ilaans icon ine ‘lest . 
ee ae ane | sonclk taqhioamnae: “hha viamlaidlaaiticdanalbil 
i" 7 in a! (ae oS cereint Sa ERean aii iced ition ee te 

Ag ites om cuits nt core re hatugrt resin nen Come ve 
; ah a i est b pena 
tai iene 16 OB eed) gee ee it Hi ila aber pon 
Om: eT Tr ‘ ehep eal s ie eat a a Ae tak ie to A iil par 
ba Ml ‘pe tinaienagih, wiitioey rms tebe tart Ge 

“ : nein a eee et or 


* Aer a i r ic Th ro match i Np Teena h Ro 


EEN Malek Wvwaiee) Re diy elo homes 
| : sh theallay girs 
‘a dean toangg hd Pa rey, 
a, ive inca erhyth aa ay iors 
wel ‘ic i ath “heheh aay Hes 7 

UTE dk | ‘enigony eats 
a sosbies ‘ jue Ries 


eee ‘Set Sees 


‘ ; po) anh 


mm, sia Nc, j. 


i= 


-~ 
— 


> 


ae ; ar] i 
¥ 19 oA egal 


. : ee 


8989) MMM//:dqVY : Ga aus 
8°93‘ OLuryyeq : jawwunog 
SP09-166 (€19) : 22[2L 
2709-166 (€19) : TAL 


GNO VIN (oneIUC) emengo 

NOP 2oett 

J) No} ‘28e19 571 

epeuey sodsuely, 

IYI1aYaI P| PP UONLUIPIOOD ja anbntyoOg ‘ayD 
TEE VSEEP EW) 

SJUIWIIUSIaSUdy 


‘$9][2ANOU SaIsoOUYPa} Sap UONeIZIzUL P 

MIJIqissod say Ja a[Iqissadde | ‘QWRdYJa| ‘anbHewIpP JusuasueyD 
J ‘Sayqeta sy1odsuey say ‘aVLINIas P| ap UOTsa8 ap SauapOUW sauaysis 
3] PWD ‘sarteyOLId suoNsanD sajfaanou sa] ins aaxe anbydo aun 
UP S[aUUOISIDap snssad0Id sas Japins inod q-y ap anbisajyens ueyd 
IN Ijqeia eA epeuLD swodsuely, ‘000Z UY “€007-0007 Mod saqIA 
Woe p ueyd uos suep sjipap e [nb sanbisayens syydalqo say a1puraye 
2 JUOIapTe | VSTUIPY Ne $ag]NdeXe (]-Y aP SawANe sa] ‘Wodsuen ap 
UIAISAS NP UONLIOIIW | & SaiTessadgU SaIsO[OUYP2} Sz] J SUONLAOUUT 
J] IOAIUOD Ja sanbisa}eNs sjnda{qo sas aipulaye ‘uorsstu es Id 
woooe assind epeuey syodsuery, anb mod sajjanuassa 1uos J-S sa] 
L-§ ua sonbisajens suonejusi¢ 


‘S}UIUIIBULYD Sap IAN Ud asTuU P| JULAR Sase SINaT[IeAed} Sap 
IONLYNsUOD ej ap aoueLOdUIT,| JUIUBT{NOs apo anbeyp suep saseyd 
Waxa sanbneid ap suonepuerWiuwodal sag ‘WOdsueN ap sapowi saj sno} 
mod surewiop J] suep saTjanqoe SAANRIIUT Sa] $2]NO} IANO) Jo JUIRLUOP 
Ip sajst[eDeds ap snuaiqo s}UaWaUsIasUal sap Ins Ja UONR}UIW 
Nop ke] ap ipucjordde uaurexa un Ins seq 1sa |] ‘sINaJeUIWOSUOD sap 
}Q19JUL Sap asuayap ap sadnois say Ja siNayDIaYp sa] ‘UNWOD ua yod 
SUPT] ap SdIAIas Sap sUONENsTUTLUpe say ‘UONRIdepeal eI ap saystpeDads 
3] ‘sanbutjod sap uonesogeya | ap sajqesuodsar saj Inod a2uaigja1 ap 
UIUINDOp auTUOD ayn g[gaad 38a,8 ‘AgLngag pun dia{vg uoNv.OdsUvLT, 
‘uonnindog Susy s ppouvy gimput ‘g6GT IayTIN! ua atjqnd yoddes uj 

S9NOS $2] SULP Jo UTeUT Bk sadeseq sa] SUeP s}Iso]dxe sap 

JONIaep ap sautaiscs ap aoedyJa UONKsT[NN | 12 WuLOd Ne stu P| Isa 

meigdoo auuer8o1d a9 ap uUOUd PT GG6GI-SG6I Ua Marea ap [din e 

UledLaWe aNnBojowoy uos sed 3a epeuey syodsuery ied UaUIa}UTO! 
UO aNsTULWUpe ‘q-Y P| ap azNIas ap gutta} Suo] e awweIsOId J] 

‘yod ne juejsuen 


INIUIJUOD Sap Ja Jaf 9P UIWIIYYD Ip suosem sop anbnewojne uo) 


6661 — alfio|ouyse) Ua Je Saqualas ua $9|B18p1a} Sa}IAN}de Sa] Ins {oddey — snuaynos sasfoud sag BL 


“eoyNUapt | a[qissod yuorpual inb ‘sanbndo sazaqoe1ed sap aouessieu 
“UODal ap ajutod ap satutaysés ap 12 JUaWadinbg | nod uonedynuept p 
sayanbna,p enbnewome uonsnpoid ap saguuop sap uonei8aqut p 
jaford un jsa aaNeNIUl awiarxnap eT ‘RUTWLa} Ne UONsa8uUOD eR] anb 
ISUIE UONLITUNUIWOD ap siejap Sa] alInpel ap Ja SAANeNSTUIWIpe saqT[eUT 
-10j Sap Jur] Pp PNJoULIEd aUIaisds NeaANOU IT ‘qa 2 ANS saseq 
saguuop ap anbruompejg aueypa p sadtalas ap 10d 2] suep uonejueyd 
-UWL] Ins anb tsure (sarod sao ne Ja UONRBIAeU ap satuUsedwOD 
‘QUPIAOMy WOdsuey ap ja advuUoTwed ap sasudanua) [RanuOW ap 
od 2] sUep JULIAN S]URUAAIIIUT Sap UONLULIOJUL p sadueYe sap 32 
XNLIDIIUIUIOD sapgdoid sap asAyeur | puaiduio) aiattuaid ey ‘aguue | 
9P SINOD Ne SaQdUL] 9}9 JUO SIILLAOU SITePOWIIUT SIANENIUT xNIq] 
“MQPIIP SIsseYD & Sai8oq sap syurod sno} ua gioOLadns 
P] QNUOWEP JUO SIessa Sa] ‘asMNaNuls siessa,P IIOA L] IP SIqINOd say 
SUPP SQINSIL JULJ2 S[IeI SI] INS anol sap anbene p sajsur saj ‘sajeonI9A 
-S2[LIQIL[ SA1O} SIP Jd S|II Sa] INS sanol sa] Ied sagdJaxa $3I10} sap 
SONLI $3] JINSIUI JUO a180q anbeyp ap sano saj suep sade] syuauINSUI 
saq ‘uosteredwiod ap aseqg aun s]qeIa Inod ‘sanbisse[) satsoq ap 
sadinba suoseM ap stesso sap & JUaWajat[esed ‘anbruueytig-atquojog 
UI 6661-866 Ua Sast[vai a}a JUO sasipuLYPIeU ap suoseM Inod 
INQPaIIp SISseYD & aI80q Neaanou UN, pP aueUOJJed ap siessa Sa] 
‘surewny sja{ns sap 
Jade Nb safe}UISMIUUOIIAUA Jd SOULE SUONIPUOD ap agueA snjd dnod 
-neaq aurtues aun suep stessa sap sayqissod pual jo nea | suep auUOS 
-1ad aun,p anbrweuAp P| Ja s}uawaAnou! szj WNpordar WIMS 2] JIU 
ap nea ua safqesifon syuaumnnsut p admbe ‘(uinbauueyy payuswngsuy 
Ia}@M-P3S) WIMS UINbauueU! 2] ‘JUIUINSUI [aAnoU UN Jaake snua}qo 
$]2][NSaI Sa] IMs JUasoda UONepI[eA ap slessa Sa] ‘aseJaAnes ap $9}saA 
sap aqoeoUJa,[ Janka Inod n5uod nea | ap sad10J sap asdjeue p anbyew 
-JOJUI suUTeIB0Id UN p VONepl[eA ap xneaey say siidanue UO DYNO 
np auiew anbrweudp ap njNsUy,] 12 sTUP}-S}eIY Sap I1gNO9 apres eT 
‘epeuey sodsuely ap aUMULU aILMd9s P| ap a[PI9UIS LONI eT 
‘UOTLY ap sainsau sap smnayej xned/uLd sap UN ys a[RITUAA areUp P| 
anb sipue} ‘28eUlay ap s}UIDYJaoo say Ans a]qeast[sau Jayja un Nb eu 
sJaUOIge Sap JUIWIa|NO! ap assaita k] ‘ej-anbsni sagidaove satogy} xne 
JUIWAITENUOD : SUOTRIEISUOD sa}URLIOA WI xNap [AIT UO 6661-8661 
IAAIY,| aP SINOD Ne sgsifea1 xNeAey} sa] ‘JuawWadmnbg p simassrumoy 
sd] J2 UONLIAR,| IP SALNsNpu! Sz] ‘QUUITsAIOU Ja asTeIURI] [IAD 
uONRIAR | ap saqesuodsar sayomne s2j ‘2uU2adomna VONRIAR | ap a}XTW 
UONRNSTUTUpY | ‘2[LUONeUIAIUT aA UONeIAR | 9p UONesTURBIC | ’SIUP-SIeIg 
sap Ie,| ap aU | ‘VSVN 2] ‘Stup)-s}eIq Sap UONRNSTUTLUpY UONPIAY 
je1apay BJ JOS xneuONeUIa}Ut syuRdionted saj anb srpuri ‘NCW 2] 3 
JYND 3] ‘epeuey suodsuesl ap sadnois saj 1Uos suatpeued sjuedDn 


-red say ‘sasid sa] Ins UONILY &] ULUTWL}gp sIMa}ej XNIIGUIOU S$9j INS 


LL) Sul S/e0'26 sibayens/ ny 


S2QUUOP ap ase PS TYLA & ANUNUOD ‘966 Ud Jue] ‘JaATY Ua adessu 
-Ja}P P saystd say Ins UONILY ke] ap ainsau ap JUIOUOD aWUeIBOIg 27 
L-§ Ua suonest[eas sayedinutig 


epeues spodsues) 


eouesjeys'mmm//:dyy : qa aus 
2 'UeD}e}SO Nes pay : [awinoy 
0766-156 (€19) : 291L 
8612-156 (€19) : PL 


910 VIN (Oued) emMeno 

AquUNY, 31g 

V-Z ‘seOD “HY e[qnewury 

epeuey anbasneis 

anbruonaya 

UONLWIOJUL] IP 32 UONPAOUUL | ap ‘sadUaIds sap UOISIAIG ‘INaDeIG 
? yney ‘Cd dW 

SJUSUIJUSTOSUay 


‘anbnsneys atuayscs np saptA say Jajquiod nod ‘anbi8g}ens aypiaypar 
2p [P12pa} gUWOD a] ed guUOpIOOD aguue Jed sie][op ap suor 
-[IWI OZ AP HPeD UN p aIped a] suep ginsse }sa anbr8ayeNs ainsawi 3129 
ap luawaoueUY a7 ‘saqANoe sardoid sas ap ajyuaueunad ya ayuerSaqut 
amied auwoo Jared neaanou un ke Jay1od a] nod — 666] & 9G66T ap 
— Ppeued alnsnpuy red ginsse }1e}9 JUataUeUY UOs puenb ‘singap 
sas sindap auurersoid aj puaid mb (qfy-¢7¢-9g ansoye}e) ap ou) 
a18ojouyaa} v] 19 saguatys sa] ins uonmuuiofut p awarsds un,p juauaddojanap 
a] Inod jpuuanbuinb anbisamys uyjg un nSuod ev epeueDy anbnsneis 
‘LS sap anbnsneys e] ap sed aj sueq ‘sauruei801d sap aouaunied 
PT JoINsse & JURAIAS SUUSTURIIUT UN jsa anbisqeNs uoHeoyrueld v7 


L-§ ua sanbisajens suone}uat9 


‘epeurD anbnsneys ap qa avis a] INs yUaUTa}IMeIB Jamnd 
-o1d as ynad uo nb ‘uouaouut ua asdjvun | ap unalng a] suep sa2gumnsa1 
JUOS Ja atso[ouYIe}01q ap auUaIpeUed aiBaeNg e] anb sure [999 
Np eysrewap P| aAndde mod sasiyear xneaey ap Ny a] Os suONeIe} 
“SUO) SJ] ‘sastidanua sa] suep a18ojouypayorg Re] ap anagid ya aandaya 
uoNest[NN,p xne} saj anb Isure ‘s1aUeUY sadrAlas sap aLNsnpul,| suep 
anbruonra] a1IWUW10d a] 12 JauIayU] Pp UoNdope p xne} sa] ‘ANd 
“WOOD P] 19 ayUod ap UONRIIqQe} ap satsojouypar say aNUa WOdder np 
S9]]92 SUID ‘sa}U2d9I SUOT}e}sUOD sanbyanb issne suouuoNnuapy 


‘(wy Is1]1s/ypseasas/stesuesy/ed"UeDe}s 


‘mMm//:dy VY apis ay Jay[Nsuod ‘suorsidaid ap snd s1uajqo nog) ‘[-s. 


U2 sasuadap sas ap aijai yUatauIaANo8 a] anb a> anuOUIap B sis 
“0d IND autta} Suoy snide Jy2a/Go un Issne yuo — sIng|[le,P ‘[-$ sap 


anbnsneys e| ap awtueisoid np ajsar a] awWOD jno} — saranbua sx 
‘(asta anbruou0s90100s JDa{qo | Ins IP JUIWeNNe) saadesuoD JUC 
sadInossai $29 1onb & a9 INS Ja [-G Ua S2IMOssal Sas aDa}e [I NO suoIse 
$3] J2 $IN9}as Sa] INs ‘WUatuIUJeANO8 Np J-S Ua sasuadap say Ins saguUO 
Sap Juasinpold sajesapay sanDYNUALs saqATe say Ins sajanbua sa] 
‘(GIX-7ZS-88 an8oyeIed ap ,U) 966 anbusyuys UONDULLOfUL p amuaysds U 
Anod janjdaguod aipyd : aSojouyoa) v] ap ya saguaias sap saouapiour ja sanana 
9[MNUI JUaWINIOp UN Ins Presa Ja) & aPUO} 2s JI J9 ‘T-§ Ua saAND 
Sop suOIssndIadai sap Ish[RUR | SI9A aNJOAy aUTUTeIBOId aZ “s}URNXe $3 
asceur | anb isure J-¢ sap auiaysés a] suep syUeUaArazUT Sa] aNUA SUI 
Sap sashTeUR $2] J9 S2INSaUT $a] ‘Sa}UePUOdsaxIOD sauTeUMY sadInossa 
Sap JUSWAUUONDa}Iad 2] Ja aIdojouype} k] ap UOISNyIp ke] ‘UoRAOUUT, 
‘SUONUAUT Sa] ‘G-Y ap sauANIe sa] Ins saygnbua sap ej [I ‘ANN 2 J 
‘aIBOTOUYIa} | ap 9 saduaHs sap Jalorg NP UOHeULIOFUT P auraysh 
Np ape) a] sup J.-S saj Ins sanbysyeys ap ayuessto1 aoueyoduty 
auueIsoid uN 2198 epeuRD anbnsier¢ ‘safe1D0s sanuats sap JUIEWOF 
2[ SUkp JURIAN [elgpyj suistuesio [ediuud aj ane,p snjd ug 
‘(ayy P/td/steoues 
/erueneysmmm//:dyy aiis ay Jaynsuod) sayedos saouais uz 
JUIMaUsIasua | 12 aYPIIYeI P| Jay[IIey nod sanbysneys saguuop af 
saseq XN Ja SJaIyPY xne a[qepsoge xLd v sgodv | ainsse nb ‘saguuoy 
Sap UONLSHRIDOWYP ap 2ANRI}TU],| FUUOPIOOD epeueD anbnsner< 
‘syinpoid sas ap aouauned ey suayurew mod sakoidap SUOJJa Sap 
ape) a[ surg ‘anbysyeys anbntyod | ap jeutaord-[erapey yneynsuos 
[f9SUOD 2] UYU Ja ‘xneIgpyt sargisturw xNediuLd say Jaae JUaHaNUe 
epeuey anbasneys anb sayesayejiq suoneyjar sap snsst yuos inb xnao 
‘(a18o]ouYp2} P| ap Ja saduaIs sap anbusye}s eb] Ins JNRINsUOD ay1WI09 
3] AWIWOI) sfauUOrssajord syNeINsUOD sayuIOD say ‘anbysneIs ke] ap 
[EUONLU [IasuOD 2] JUOs sauta}xo spe} [NsUOD satusTUeBIO $a) ‘UIWIAp 
-Ual NP IANS ap Ja UOHRIgTUeTd ap xNaINosL sapsd0id Ja sautaysds sas 
anb Isure Inatigqxa | ap syMeI[NsUOD satustueBI0 sap oar |LNb splasuod 
$3] J2 SIAR $2] IOARS B ‘xNeJUIURPUOJ s}UsUINTsUI XNap Ins apuoy 
98 JUISIULSIO Ja) ‘aUaUTEd apueIs auN JUaAIasUOD sameIZOId 
sas anb Jamnsse.s Mog ‘epeurD anbysneis ap synoa{qo xnediouud 
Sap UN sINO/NO} kas k]-XN2d aI VONLULOJUL P suTOSaq sap eB IUep 
-uodgl ua awuters01d uos ap aouaunad P| ap UaNUTeU aj JaINssy 
‘QUUIIPRULD 2210S P| ap suonejndod 
“sNOs sap UOHeNIs P| IMs Ja xNeJUIWaUIaANOS sawueIsoId sap 
SJUPNXe $2] INs ‘[-¢ sap sUOIssndJadal sa] Ins ‘epeueD Np ajeuoNeU 
-JaUI gWANNHadWOD ef JUaUaNyUI Mb sinaqoey say Ins ‘suuarpeued 
JIWIOUOIY | ap UIWIUUONIUO} J] Ins ‘UONksT[eIPUOW k| IP sjayfa say Ins 
‘ainsse,| nod snduoo sauayscs $3] 12 SUaIpeURD Sap a}URS P| INS ‘TRA 
“P1} NP 2]099,| ap adessed aj Ja UONRINpa | Ns UONRUIIOJUT,| ap UONRI 
“Ol[JUI pP suTOsaq sap guitidxa e uo ‘a[dwiaxa eg ‘saguUOp ap sad} 


xneaanou ap apides uonsnpoid ep] Juasixa urewap ap saulayqord say 


Tew ‘ouauTad es ap Nplad usu eu ards ad ap UONeUIOJUL] “so1|qnd 
auuer8o1d $9] INS J9 SUOTININSUT say Ins sanbnysneis s}uaurausrasuar 
p anb isure sanbrydeisowsponos ja sanbruouosgo.1u ‘sanbrurou 
0090108 sanbusyejs ap uononpord ev] ap ana ua gmjonns a2 


mo{no} e epeuey anbysyeys ap auuessord 2] uatuayjauUoNIpeLy, 
| 


| epeues anbysyeys 
. 

20'93'9s-Dy mMm//:dyy : qa aus 
| 1866-P56 (€19) : 22]aL 
| 6996-756 (€19) : PL 


710 VIN (oneUO) emeno 

Aguuny, 31g 

PAZOLO ‘WPueIG UONDaIOIg Wea} 2YIpy 
S€Iz neaing 

epeury g}ues 

J1URS P| ap UOT}II}01d P| ap ajeiguas UOTDIIIG 


SJUIUIJUSIISUdyY 


‘QO0T [HAL ra 
| SA[LIIPIUW SayIIaYPeI ap [lasuoy Ne ypgodons UOINe SY] $9T 
SUE SION) 9p epottad aUN Ins sIL[[OP ap SUOTITILU QOS ap said ev JURLIOd 
4] Ua ‘s2g{qnop anbsaid awa & say |] ‘aULS PT INS aydIayIaI Ly] L 
IPIILSUOD SADINOSSAI $9] 2I}10199e BND IsuIe SAUISTULBIO 2d JIdUR] & 
566 I JoLAaj ap Jas8pnq aj suep aseBua jsa $ [RIapaj JUSWIIUIAANOS a] Ja 
OSUI Sap UONRID | JPULLUWODAI JUOP k [IRAe] ap adnols aq] ‘g]URS 
| INS VydIayIeI LP] aP UONLUIPIOOD ap anbuew ap ja UONRJUIUIseL 
Pp ‘JUaWaURUY-snos ap sawWelqoid sap Ja}UOULINS Iney [LNbsind 
UOTNENIS P| Ja1OlJawWe JUIWAsIL] 210Ua WeLINOd uo ‘g]UeS e| Ins 
JUPIIUIAI IP XNLARI] $}UI][2dXa $2] SNO} ap UONRsI[Ra P| gIsyew ‘and 
3661 Ua NPUOD e J]URS Ua ayDJaypPaI P| INs FLUONRU [leaky ap adnois up 
JUSTE} 3] UOU 12 UONUaAaI PI Isa BdeIyJa snjd ey anbutod e| anb a 
S9UIU-XN9 9}ULS ap SUTOS sa] aNb sin9}dej sane, p UONIUO} Issne Isa 
UsIpeueD sap 9]URS ap v}9,| aNb ye} NP auessieuUOdal k] ap ‘g}UeS 
P SUIOS sap UONE}sSaId ey ap sJURSsIOIN sNOd say Ins suoNednod0g1d 
ap UN IU} Ua agsuadar aydIayIaI QUN 1sa,9 “XNR}UIWIUIZANOS 
2 S[aINSNPUI sailO}eIOGe] Sa] 1a ‘Sa2YNIYIII ap SaMuad ja s}njISul 
3] ‘xneydoy sj ‘SIUSIZATUN Sa] SULP IJ IS 9]URS | INS say II PT 
Je[OAQUAq Np INjao ap Ja JALId Mayes Np anb awWeu ap ‘xXNeLO}LLO} J2 
NLIDUIAOI ‘[eIgP2} S}UIWIUIIANOS sap JUTAOId aitessadgU I1gDUeUY 
pre;] ‘WUast[es1 say nb sayjao zed yuessed ua ‘Word e yuayew say mb 
2[[22 & SayPIJaydaI sad JuauLUY IND Sajjad ap ‘g]URs P| INs saya 
Ne JUadned sasiaarp $3) SUONRSIULBIO Saq] ‘JaI}Us IPUOULT a] SURP 
2 Ppeury) Nv g]URs ap sawa]qold sap aMeU k| 9p UONNIOAg | 19}9f21 


nod JU}UIIIOZI 9S PPeUeD QIULS IP IYIJoYIe1 IP SIPATPIL SIT] 


G66 — alGojouyoa) ua 3 saqualas ua sajexapay sayianae sa} ns Loddey — snuaynos saifoud sag La 


UONLULOJUL | 9p IuRYD9,p J2 UONIeIXa p ‘askyeUr P '319a]]09 ap 
XNPUB) Sap PILJJO Ina] PpeueD Np gIULG aINoIOjUy J ‘gJURS ap SUIOS UD 
SuaPneid sane s3j 12 sanBaq]Od sing] Jyae UONLIOGRIIOD ap satusTUeIIUI 
Sop Jo a[faMe UONRULIOJUL] & apeF sgodv UN eILYJO Inaj mb ‘Wuey 
-[fondoe NaifIu UN suep JaT[eAeN JUOLINOd sMayDayp $2] ‘apaIs s[XX 
Ne 9IURS ap SUIOS sap UONeIsad | ap auyenb ey JauTWA}p ke JUOIaNG 
“IJU0) UONRITUNUIWUOD ap S3Id0[OUYD2} Sad J2 UONRUWOJUT P sadmMos 
“S21 $9) “UONRUIOJUL] ap UONeINsuOd ap ja ascjeue p ‘uoNRaD ap 
}2 SAUPISIP sansuO] ap Ins UONRITUNWIWIOD ap saIDeded xne jadde 
JURSTLJ SQIIAIOS XNLIANOU S}ULLOCUIL P aNLU RIAA UC ‘suaIpeUeD sap 
MURS P| IP UONLIONSW | }9 Q1ULS ap SUIOS ap aua}sAs a] Nod suonRITU 
“NWUIOD Sap }9 UONLULIOJUT,| ap aseq P| LIPUatAap epeueD Np gjuRS 
INOIOJU];] ‘QIULS U2 S3U2}9dWOD sap ja sauRssIeUUOD sap aseyIed 
2| Jasturxew Inod UONWOFUL | ap atZojouypa} RY e jadde juawas1e] 
}1ey JUS P| IP IUUIIPRULD aINJoNI}sOjU] | ap afeuoNeu aiBa}ens e7 

$2110] LIOQR] SAP SUOTLT[LISUI Sap Jo UOT} 
-$a8 P| ap UONRIBIUL,| nb augUI ap ‘saduajaduOD ap szdINOs satNe p 
}2 NILIIXe,| IP XN ‘SGD L] ep sasoyesoqe] s2j anua sginjonns 
[leak op syeueuayed ap juawassi[qeia | ‘sNUUODII JUZWaTeUONeU 
-Ja}UI u[enb e] ap UONsed ap sauta}scs ap a1ANe Ua IST P| JUSTOAgId 
Sa[Ja : [-§ sap awweIso1d np saimny suoNRUaTIO say Ins JanyUr 
juateunod yioddes np suonepuewwiodal jINY sap SIOIL, ‘suaIpeued 
sap sulosaq xne aIpuodal xnatwi mod ja sadinossai sinoq JastwuNdo 
Mod si0}j P| & ‘Sa18gIUT Ja sastfeuONe! ‘sasuadal ana WaAlOp Sq P| 
ap sarlojye1Oe] Say anb yWenpuUod ‘ajuvs v] ap uoLjsajoLd v] ap aulpuLop a] 
SUDP SaaLOLUY allOJVLOGD] aP SUOLVNIAA sap ja SadualdS sap : A1UaaD | ap 
alon VT g[MINUI ‘gGGT Ua atjqnd yroddes up ‘Neaanou apals np ingep 
ne suaipeuey sap a}uRs P| INod sanbsii sa Jaig3 xnatuwi Juassind sjinb 
mod sareuayied sas ja epeuey JULS JadI0JUAI B ASIA (Sq) gues 
P] ap UOTa}01d P| ap a[e1gUIS UONDAIIC] P| ap UONISULN IP ad1D12XI] 


LS ua sanbisajens suonr}usUO 


‘squauTLadxa sinaqesi[NN sap J2 a]URS e| ap siadxe sap 

UONUIUL | & ILIJUIUWIUUOMAUD gIURS ap aseq ap SUONON — guvs | 
ap sjauuoissafoid sap uoyuaqUL] Y JUaWauUO.LALA,] 12 ajUvS v] Ans januvyy 

‘UQUIQUUOIAU | ap sauteyOLd syuRUTWeJUOD TT R auTeUINY UONIs 

-odxa | ins anbruypa) ja anbynuats yoddey — sav] spun. sap uisspg 
np uouvjndod v] 1a uaWwauuUoLAUa SUVp sjuv)sIsiad SJUDUIUDIJUOD say 

‘sanbrxojougs sanbiuiyp s}iMpold sap Ja syUsUIEU 

-UOAeI $29 ap UONsad Ja UONLN]RAY — sanbruityo sjuasy xnv Ja sjupstuot 
sJuaMauUodDL xND saro0ssv laduvI ap sanbsLi sap UoLjsad Ja uoNvN|yAT 

‘JUIUISUUONAUD | 

mod ja aurewmny gyues ke] Nod sayjanwuadg saruanbgsuod sas ap 32 

uorsuadsns ue sapnotued sa red anbugydsoune uonntod ef ap usu 


-PX2 JPANON — anbytyuats uouwnypna p uoddvy : sainvjnoyuund saignou say 


GL) Ou s/evatsiiarens/ Any 


‘sjueyoduit snd 
saj suioddei sap sun-sanbyanb ap ajst[ uN DIO, “qa ais WOS IMs sasny 
-JIp juos yrednjd ey ‘suatpeued sap ayues e] JURE sINI}deJ Sap Ins 
syoddei sinarsnjd ja sapnjg sasnaiquuou ap ynpoid e epeuey gues 

LS ua suonesieai soyednutlig 


‘squo} ony 
Sap UONUUT] & g]URSs ap samWeIsoId sap onb Isurle saurwUay sap jo 
SgUIe Sap ‘s}URJUa Sap a1}9-UaIq ap sawWUWeIsOId sap ayedioutd asisse | 
182 IYDIIYIAL | ‘SAUTLUINY SadUIIds Sa] VUJIIUOD Inb 2d UY ‘sayUaLINIgI 
}2 S9[[PANOU SaIpe[eW xe sajqeyndurl siasuep XNeIAnou $2] JaNUOD Ja 
muaagid ‘110ag1d od J-s Ua saseq sapr[os ap Jasodsip op aiaystUlW 
J] ‘glues aU U2 arjQ & Ja8eINodUa say Inod anb tsure suakojD 
Sap aNg-UaIq 2] 19 QURS P| JamMsse nod sanduod jUauIa|[anuasse 
}UOS SIUTEWUNY S2dULS Ud S9}ANDL sas anb sipue} ‘g]URs e] Ip UOT} 
-O1d P| ap 2UIRWOPp 2] SUP saaz}UaDUOD JUOS sajjaimeuU sanbynueDs 
SQUANIL S3g “G2 Ue Ja sauTeUINY sadUas Ua ‘aTUg8 Ud ‘sayjamnyeu 
S2IUIIS UI SAXIUUOD SanbYyNUaINs sapANoV sap WUIWa||anUassa JUOS 
BPRULD J]URS IP J-S Ua SIAL Sa] ‘g}URS L] 9p JUTeWOP a] suep J -S 
Sap UONIUOJ }sa JUS ap [PUONLU 9Ua}sAs NP ItU19} SUC] & VITTIGRIA PT 


epeue) ayues 


e938 'uedIUMMM//:dyQY : qa aS 
2°93 URIIU®Jas1a8q : jaune) 
Z61E-S66 (€19) : 22IAL 

6808-266 (€19) : PL 


PAO VIM (OLeIUC) EMeNnE 

yjoog ant ‘Ogg 

9q-07 neaing 

epeur’) Sayjaimeu saomnossay 

DUa][2dxo 

U2 J2 aId0]OUYDa} Ja s2~UaDs ua sanbyI[od sap uorstAIq ‘INaDaIIg 
198199 JUIog ‘W 

SJUIWIIUSIISUDY 


‘g[Iqowojne UoTNAsUOD ap 
AULD P| ap SauUaIpeUuRd suoNeigdo sap ayANNaduOd kj Jd1OJUAI e Jo 
Sa|NIIYaA sap anbigs1aug JUIWapual I] JULIONIWL Ud 11s ap Jayjae 
Ze IP SUOISSILUD Sa] AIINPaI & JUAISISUOD ITWYDL | ap sfdalqo xnedp 
-ULId so] “sIe[[Op ap UOT[IW 7’ UOMAUA p alaDueUY apre aun JuayIodde 
my mb ‘amsnput| red ya sanbnasiaua uoneyoydxa p ya aysrayar 
9p [aHaisturumayut adnoxs aj 1ed gdndde 3s2 |] ‘6 G61 [HAR Ua gINGap e 
auutuersord 2] “sajnoryga sa] Inod saysnqozenyn sie8a] xNeLIgIeUI ap 


Jurod ne ast ek] suep gp 2]01 UN Jano! v sauUaTpPeURD sastIdanua S23] 


elapre aja ‘sjafoid [] wedap ne yreuardwiod aanentuy’] — (2TWAdI) 
$1989] XNLLIQ}LUI Sa] INS IydIIYIaI ap guUaIpeURD sANRNIU | 
‘suapue snd sarquiaul say Jed sagst[eal JAN 
-npoid e| ap suonesorgure xne aynole s ja aguue ed $¢ 000 886 aP 
saiteyuawg]ddns sayja0al sap e neainbe nb ad 410,| ap uoNeIadnd9I P| 
2p OOL d Z ap UONLJUaWBNe aun Pp Je}2 Je] Be LINNIOSUOD Np sIquIsU 
neaanou a) ‘(UONRDOssy YDIeasay ANsnpuy SuruIP UeTeNsNy]) 
VUIWY Deak UONeIOGe|[OD Ua sast[ear sjafoid sanne pe NNoge yuo nb 
‘SJUPULOISSAIUIT $12) [NSaI Sap FUUOP JUO SLUNNIOSUOD Sap SayDIBYPI 
SY] ‘SatZO[OUYDa} sat[aanou ap uoNeodde | e a UONdaduOD PT e aeIB 
‘10,] ap adeULye | Ja1O1IWe p JUOIadIOYa $ nb saypsaypai ap xneuoneu 
SUINTIOSUOD ap UONRAD P| & INqINUOD k ULEDNY — 10] ap adeuyyy & 
‘uoneiojdxa p 
UOSTRS JIQIUJap P| Ip SINOD ne gALid INaes Np a1ANDde | gNUINs yuo 
J2 S2TPIQUIW S2dINOssal ap JaNnUa}od neaAnou UN jUe]IAII UOI8aI eT 
QP ITLDLIS aMO}stY | Jo STWUTYDOYS PI ‘2de}INs ap a1BoJO28 P| J2 VIQUI 
-2UPOL PT IMs JUSWII[Jande szaMDajja Sapna sa] ‘aANKISIsa] Ia_quuassy | 
2P SeIqUIaUI sap xNnvaiNg saj sno} suep anb Isule a1O}LII2) Np 
$3[0D9 $2] S2NO} Sup 2aNqNSIp aja & NALUNN Np aisojo98 kJ ap aeqid 
WO) JUSWYIL IyYJe-aUed PT ‘aM1O}LUA} Neaanou 3] suep susdoyD 
Sop UOHLULIOJ P] Jo UONeONpa | enb sure anbynuaDsogs ayDedeo ej 9p 
yuaurtaddoyaaap 2] ‘2[qeInp yuauaddojaagp 2] Jadndde snod ynaeuny 
a[qeinp yuataddojangg Ja epeue_ PION Np }2 sauUaIpUT sarTeyy JoAe 
UONPIOGE][OD U2 Neaing 2d ga) & ULDNY ‘NAeuNN Np uoneinsneut| 
ap sIOT — ynjeby & ‘naeuNN-epeuey enbynuadsoes neaing & 
‘Q[LIPUOW IUQdS P| INS JanuUaLIMIUOD aseyuRAe UN 
slRWOsap JUsUUANp Inb ‘saomMossal sap UONIO{Axo P saye}usUIaUUOI 
-IAUQ J2 SQUUAIPRULD SALTSNPUI XN Ig12JSULD 39 & ULDNY Jed qutod 
NE asi BSO[OUYIa} aja ‘IULIeW-sNOs Ja aNsaza} UONeIO]dxa p 
9puos ap snoN sap d0I np sajaudoud say JuaWasDeid snjd Jamsaut 
ap yuryautied sanbiskydoas s[yno, p uonegUes afjaanou aun ynpord 
& a110}e10]dxe IdeIOJ ap XNaINod saumueZod ap sutosaq sa] JUeSTUL 
“TUT sanbDruYpe} sap UIOd Ne aNaw 32 NOAI|UOD Inod auteyIsIeatuN 
IPUOU NP J2 SLNSNPUL | ap SAAR xNe ULDNY ap ae18auI uopedDH 
-red ev] — asepuos np anbruisis saseull,| ap 281ey wNNIOsUOD # 
"6661 Aquiadep 51 a[ sindap Jausa}U] INs JUITIIIINIeIB 
Layo ysa eureIOdoy, ‘anuaD np sanbrydes8odo) sa8eu,p afeuoneu sagu 
-UOP ap aseq e] 9p UONRIJUseidal guN p Ses |] ‘eueIOdo], agjadde 
anbrydeisog8 UONRULIOJUL | & SQdde,P 2POYJIW afjaanou aun n5uod e 
aoorqieys ap anbrydess0do} uoneULojut,p anu) a] — eurerodoy, # 
"6661 IW Ua ‘sauUaTpeURd saTfauUON UO} 
saldo[Outpe} ap uoMIsodxg | B agyuasaid g19 B PMENGC,P a[NDe} a}TeD 
auf) ‘gu[enb a}Ue|j2oxa,p sa[qoe} sad ap uoMonpoid ey ajqrssod 
Npual & Jal[al U2 aDuap aipnod ap auuatpeued UONUeAUT auN Ins 
9seq [NNO 19D ‘peuoprIeY ssoy ‘MA [022] B SasiTNN JuoIas inb sepy,p 


Nal UN, Pp IPULLUWOD JUN gig L Je}[NSI J] ’sa[snaae say Inod sajor9 sap 
SUEP IPSS2| B SIW 19 VOL, aP GGGT ap AUaIa}UOD e] e gJUasgid aja e 
epeury np afte} sepe | ap adAjojoid up — epeuey np a[NDe} sepy # 
‘Tel2pgj JUatauJaAno8 np sanbay} 
-Ol[q!q Sap [lasuoD Np UoHeULOFUT| ap UONsad ua aanentuLy| mod 
WeNsKg-eYesy XU 2] J ‘2[P]USWAUIIAN08 UONeNsTUTWUpe | sUep 18 
-O[OUYP2} P| Ip IUIPWAg e| JULIMp aaquasaid ‘N1TGnd ma}de 2] suep 
{1B0]OULP2} L| ap 12 UONLUIOJUL | ap UONSas k| SUeP IUET]20xe nod 
aZUOI ap a|[epaw L| ‘xnaisnsaid xneuoneu xud xnap usadap USUI 
2091 & IN| UOC “ULDNY ep (UONDa}apata} ap UaIpeued annua) auay, 
P| AP S2IUIS SIP INB}ag Np }2 S}gIOj Sap UaIpeUued ad1AIag Np adinbg 
aun Jed yuIOd ne siw aj9 & atuajshs a] JaINsaUT sj Ja JaTydersoyred 
$3] JUaWanbHeWONe Jnad uO janbne aov18 anbryders093 uoNeu 
-JOJUI P awWa}sAs UN sueP s}INpoNUI aynsua jos Inb ‘spneyp syutod $2] 
SUULONISOd Jo a}a}ap auTeI][a}es JIBojouypa} VT ‘epeuesy a] INO} suep 
910} AP XN9J $a] Jasijapouw Ja Jorydeoyed ‘Jayjiaains nod n5uod aja e 
[PUONLU JUIaISAs 3) — UONDa}apef2} ap UaIpeuLd aNua) Np s}a10j ap 
kN2]J S2P UONLSI[apoul ap Ja atydeBoyIed ap ‘2oueR][IaAINs ap auiayskg 
‘ajopid qalord 2] 
sUep S210dIOUI snbyVB1IU9 JUatapua INLY & SUITPRULD SIIIAIIS }3 
suINpold say suep saynole IngzTLA ap $ OOO OT UOIAUA JaI9UIS JUTeIAIpP 
Mb sasidgid uoNdaduoD ap suonepURWIWODI Sap JR} & ULDNY 
asteuodel uononsuod ap sanbneid xne ja sayuesoduiod xne $913 
-9}UI Ja saydepe ‘anbygsisue JUsUIapual Iney & Ja URS P| INOd Jasuep 
sULS SUaIPeURD syINpold sinaisnjd ap UoNeNsUOWAp ouN Jsa Jaloid 
a] “uode{ ne ‘oroddeg & 5g Jadng uloulg} UOsTeUT aun INeq Inod 
asteuodel 9}31D0s JUN dade astidanueoD JUN Jour] e ULDNY — gq Jedng = 
'Q819U PT IP JUIWIAAQTUD pP auta}sés UN Nb 
$3] ]2} SaI80]OUYp2} sayjaanou ap JuIod ne astw ej anb Isure ‘TWURYRN P| 
9p d1ed 3] suep 39 YlANuy e Web] e UONeNsUOWp ap saua}sds SION 
JQUBIINOS Ine} [I ‘SIP SaMANIL So] MWY ‘UIWIUIIANOs ap saIpso 
saune saj ja anbiyqnd gyyNN p saoiasas say ‘aydJetpaI ap suonesiu 
2310 $3] ‘SIISIZATUN $3] ‘ALNSNPUL] JaAv JeLeUaLTed Ud sast]eg1 JUOS 
sjalod sap gyoleur eT ‘safqesiey JUaaNbruoU0Ddg 1UOs sajja,nbsio] 
XNPUONLUIIIUT S9YDILUL Say Jo INIEAIUT aye 9] ANs sonbyeyoaojoyd 
SIUU}SAS Sap SaIO[OUYD2} Ip IANO Ud Istu PT 2 UONdadu0d e| Ns 
XP 1S9 JUURIBOId 3) — sanbreyosojoyd sauiaisis sap auTeIBOIg & 
‘uonesneUullp es Inod WWE 
e nbsni ja ureqin neou np aseyneyp 2] Inod 1MWPHIT Jazgdnda1 ap 
iiqissod ev] snuUOW ke dUTIGesiey ap apMg‘] “UOIMUL} ap DUNSIP 2] 
supp Janenb ap uonesneunp ap ja aseyneyp ap xneaanou s}dau0d 
sap Ins aseq affanpisas Inajeup ke ap uoNeradndai ap Jaloid un Jasi[eal 
mod atsioyp 332 & ‘URDNY aP ‘IAWNYO 2P anbnesieug aisojou 
-YD2} P| BP UOMPALIG] &] — SaMANDa][O say sup sanbnasioug souiyshg *™ 


B61 — 2/00)ouys6) ua J saauaros ua sajesapay sauinyae saj ns yoddey — snuaqnos saiBout saQ |p 


‘ainsiaaua,p uoneidepe p saizayens sap Jayrueyd y9 sauuatpeued S110} 
Sep duogsed Np ap 2] Ins swoddes ap uonsnpord ap xneuoneu 
“I9JUT SJUIWIIBEBUA $28 Ja}adsar assind epeueD aj anb uye aueyyIaa 
~ANS ap J9 IPJoYPAI IP SI}ATI xNv SageSUOD SadINOssal $3] J2[qnop 
anb snjd ergy inb ‘anbpeunp yuawa8ueyp np aixa}u0> 2] suRp $1210} 
$9] INS atPaypal P| Nod [euUatN J-S ap aiped un yinpoid e ueDNY — 
anbpeullp Juawesueyp Np a}Xo}U0d a] SUP $}Q10j $a] INS ayDIayPIY & 
"SaSsn 9 SIOUTYD 
SINUPIOUP Sap Jaae Nb Isure stuy}-S}eIg Sap 2MI[NIUse | ap a1axstUru 
3 19 S]QIO} SaP AIAIas 2] ‘VIOV,[ 22Ak UONRIOGeT]OD ua ‘Uasodutls 
Inb aouey[IaAIns ap Ja aypPIaypal ap saumuerBoud saj A}qeI2,P IAVENIUT | 
sud & ULDNY ‘epeueD 2] Inod sanbrurouodg suorssnoiadar sajyueOd 
“WLP Hoae yWeLmMod sayisered sao ap uoNesaytford ey ‘shed np siansaio} 
SIUIQ}SASODP Sa] J9 SAUAZIPUT Saique sa] Inod Jesuep pues uN smn 
-SUO) SIINSAIOJ SMASeALI NO saugsipul UOU « sanbHOxe » UoHINpoN 
-ULP JURSSIOD anbsu a] — sanbyoxe siansaioj sInasearl sap sanbsry # 
‘epeuey Np sanbis0j0I9 sauoz sa] 
INS agSeq }sa UOTENTRAY UOs anbsind ‘ja10j ek] ap gyues Le] ap UONeN| 
-PA2, p aydoidde ajjaanou aun ajafjal [I ‘AUISNPUL| ap Ja sayisiaatun sap 
‘XNLDUIAOIA Ja [PIgP9} SJUBUIIUIIANOS sap S}iadxe P s[lasuod sa] Ja UON 
-NQUIUOD P| JaAk JI[GNg ‘PpeULD Np S}a1O} sap g}URs eT Ins [euOMeU 
sisdouds Jartuard 3] 1S2 966 [ ailDUUWOS UP) : BpvUL_ nD sja.of sap ajuvs ap 
qwia;J gymMnut Woddes a] — s}Q10j sap gues e] ap sfeuoneu UOHENeAg 
‘L-§ Ua (URDNY) PpeueD sayjamnjeu 
SIINOSSIY Ip suONesI]ea SajUadaI snd sap sajdwaxe sanbjanb 110A 


L-§ Ua suonesiyeas soyedpuig 


epeue’) sajjainjeu sagmossay 


e983 odw-ojpmmm//:dyyy : qa, aus 
e9'93'odul-ojpO1dsayonog : jawino| 
€1€0-066 (€19) : PIPL 

LS79-€66 (€19) : PL 


940 VIN (oneIUC) EMeNO 

yUay INI ‘007 

epeURD SURIDO Ja SAtPId 

sauweisoid 

sap UONPUIPIOOD k| Ip Ja UONeIyIURId eR] ap a[eIgUIs UONDeIIG 
jedioutid Jafflasuog 

TQYINO Iai ‘W 

SJUSUIIUSIOSUDY 


“s11D990 Sa] INS 107 RT ap UONedI[dde us UOHRAIIsUOD ap SaII[Iqes 


-uodsal sajjaanou sas ap 2 saygad sa] ins 10] B| ap MA Ue JeIUqey,P 


EL) MUl-S/e0' a8 siBarens/ /:dny 


ALU Ua sayfiqesuodsal sas ap JayINboe,s assind azaystulw ay anb 
UYP SaITeSsadIU SAIURSSILUUOD Sap UONIsINbov | Inod sajjanuasse }UOS 
1U98 2) ap Sapnjg $2] ‘satugant suossiod sap syeqiqey sap UONesIpNN, | 
2p J2 SUIOSaq Sap apna | Inod aUJapoureAIN aawWa]a} ap auta}sAs 20 
ap [anuajod a] sUAYUOD UO s}e][NsaI sa] ‘sapuojord nad sargnoo xnea 
Sp SAA }INU ap JUAISIW SI ‘9}9 Ua ND afgagi & sINapuojold sayuarayfIp 
 suossiod sap aduaiNd20,p aduenbay ey ‘auWOJNe ua sed siew ‘219 
Ud Sa}UapiAg JUATe}9 a[1UgAN/ oNIOW P| Jed JeyqeY,| ap UONesI[NN | ap 
SIUINIP SAOULPUA} $2] ‘JEIGLY,| ap sJUatugja xne uoNIsod eI JaDOsse p 
JUeNaued sanbinguUAY}eg salsa Sap Jade Jd sJeyIqey sap (anaur ne 
aINatgful UOIseId) UONNjOsai ayney e& atydes8oyed P| aAe saguIqUIOD 
}UOS suossiod sap UONIsOd k] INs saguUOPp Sq ‘2ANIN-IL],& ‘Punosg 
UPUIMAN 2P SIINOD syeyqey saj suep (vNY.L0W snpvy) aytugan{ ayouey 
IMOW P| Ip syeyiqey sep uUONesI[NN | ap Ja JUaWaANOW Np sfeuUITn 


apNi2 IUN P aped a] SuRP ISIN aja & INIUII]2} ap auayshs ap 


‘suossiod s}ualayfip sap uontsod ey ap azjaroduiay 
UONN[OSad P| J2d1OJUAI ap UYL aYdJaypal ap sapod saj JUaWaUL}NWIS 
ranbrdde ned uo nb ayios ap ‘saouanbaynynu xneued sap e sinodal 
IOAR,P ailessadgU 10s [Nb sues suossiod ap aiqwiou puess un p 
UONPUIWLDSIp eT a[qissod pual Istoyp asepoo ap epow aq ‘syurAniq 
SULIPUT SI9NOI XNVITIU sa] suep sUOssTOd saj UOIsIDgId DaAe Jast[edO] 
ap ueVeULed UONe|Npow ap ja aepoo ap gouRAR apour UN INs 
2puo} anbysnoore sijguigja} ap guUONDayiad auia}sAs neaANnou uN 
JUIOd Ne aU & (ANIN-aLa], ap [LUOWAPy JISIOATUP] | }2 OOPIATEM, 
JP JISIZAIUP],[) SAUSIAATUN say Ja (‘DUT sarBojouYDay, suLRW 42107) 
alsnpul] dase yeueuayed ua ‘s1ojduias OdW 2 2ANIN-auaL y # 
‘TaUW P| ap UONeIO]dxa | Inod jeuoneu 
“IU! [I9SUOD NP 6661 VON gnd amarfiow ey ap xug aj Nar e UONeN 
-SUOUWgp P| ap UOddes a] ‘puo} ap suosstod sap ayeaniaa UONNIedat 
P| J2 SarlAeU xne UOTDeaI Igy ‘suOsstod say Jed IN[eyD Np WIWa}Ad | 
‘ONIOW P] ap xNKasTefN[NUI VOUS UONDaI~p P| ‘XNeUBIS sap UONLIYIS 
“SPD P| ANs safooojo1d sinarsnjd a1Anzo Ua anew Ip stuniad e JAaal 
J] ‘221 sdura} ua soypa sap aeyied uONeIBaIUT UN Jade ‘QGG] Tew 
Ud aasi[eat a}g B INfey Jed anbysnooe gaajal ap UoNeNsuOWp aun 
‘sanbysnoseorpdy saaajal ap [PUCRU JUIUTeIBOIY Np sped a] sueq # 
‘sAIeP) ‘1G 2IQIALI B| SULP JaUI ap atordwE] e] ap UoNINpordar ap 21D 
-eded P| JUAUa|qeJ9PIsUOD alINpal ap stuuiad k ‘sajtia}s sayeu ap UON 
-P19qI] ap J2 aseasaid ap xnanjony JUSWIaUgNXe suIUTeIZOId UN daAR 
AJUIQUIOD ‘218g}PI}S 3}}AD ‘SaAIe| SIN] ap OOT'd Sp JoUrWNTIA p stuLIad 
® ‘appsnydeg 2] ‘epouduey un p aanpaas uoneoyddey ‘uesiyptyy 
Je| NP pou np 2 VON} Ie] Np suossiod ap suoneindod sayuepuoge 
S9P JUASSLLINOU as }2 [PAL Ud JUAISIU SatOIdUIL] $27) “SQUIGUIOD SIL] 


SpURIS) Sap sazuieINGLN sane saj sno} suep anb Jour ap saroidwey ap 


snjd yinpodai A's [| nbsind ‘anbyud snaypas un sino{no} ysa sre 1S 
AIQIAL PT ‘OdW Np saypiqesuodsai sap aun sduiaj8uo] sindap jsa 
SP] SpURIF) Sa] SUPP JO ap sarordwue| ap uoNe|Ndod e] ap aonuoD aq] 4 
‘sajdtwexa sanbyanb 110A Juop ‘s}uenbreu 
sanbynuats xneaey ap sajdwiaxa xnaiquiou ap OdW ke 2anon ud 
‘anbrydeisoipAy uoneuojut yt 
sgo0k | 9p UONesI[eJaql] oun e Nb isure ‘epeuey Np sa11a} saj Ja saydor 
-IUII| XNR2 $a] ‘SSUUSIPEULD xNea $2] a}Ua anbrydess8098 UONL|~al e] af 
J2 xnea Sap XNLAIU Sap ‘s}ULINOD Sap ‘S2QILUI Sap ‘Nka | ap sInapuo. 
-o1d sap anbynuatds uorsuayaiduioo es & a2eI3 Jg8URP sues Ja 20K. 
-Yjo UONRSIAeU UN & ANgINUOD OqW 2] anb Jausr[Nos Issne Ine} |] 
‘ID-XN2Q) ap aeIUJa dale 
-91UI UON}Sas QuN ja SULTEW s}eIGeY sap anbyNuans UoIsusysiduuo: 
ainaj[faw aun ‘sanbuenbe sauia}sAsorg sap auAnonpoid ej Ja gVuURs & 
SUEP [ssNe I}Q]Ja1 38 JUSWISLBUA Jad & ADeSUOD OW 2] anb ais12ug] 
‘QUSNPUL | SURE 
aimynoinbe ua sypseydes ap sjafoid sap anbisojouypa) yaysuen 9 
Jainsse Ja sanbnenbe savig}skso9 Sap 12 $3121}0) xnva sap ‘SURIIO SIF 
anbynuans uotsuaysidwiod aun k JaALUe ‘sapljos sanbynuans sasee¢ 
sap Ins amnyjnoinbe | ap efqeinp yueweddoyaagp 2] Ja sanbnnaryey 
S9INOSSAI SIP UONLAIBSUOD P| JAPUOJ HOP alaistuIW) 2] ‘UY 39 Y 
‘TIUSA & SUOTLIQUS $2] J2 aTJanjoe UONLIIUES BI 
mod epeues np sanbrueado sadinossal sa] JUIWasnaiIpnl 13198 ap Je 
I2AIISUOD ap sUIAOW Sap UOIsUaYgIdwWOD Re] ‘anbifqnd anbniyod BY ap 
yueyodwt Jydalqo un arpulane inod saduats sap Has 38 OW 27 
‘arydeisorpdy | Uyua Ja ‘WUaWauUOMAUA | ap sadUa1s Say 39 s}eIIGeY 
Sap UONSeas P| ‘SULIIO Sap Saq[2d Ja sanbINaTTeY ssduaIs Say : SLI089e 
SION suep JUIqUIO} (OdW) epeueD sueadQ Sap 12 SayPeq Sap a1a}STUTW 
NP [-$ Ue sagiepap sayoud say ‘apnja] & apoud ey ap sinod ny 


ppeue) sueaag 1a saysa 


993‘ yod epeurssyied:mmm//:dyyy : gam as 


CWO VIX (2q2nd) [10H 
Appq ani ‘CZ 
epeuer) Soe 


e993‘ y~dOpyeqiyose Joresrewl : [aLN0D 

606h-€S6 (618) : 22IAL 

ShE6-€S6 (618) : TAL 

xneuoneu sanbuojsty xnal] sap ayeigues UONaIIq 

xneuonjeu 

sanbuojsty xnat| sap awWa}sks np yuawaddoyaaaq ‘WLg}UI Jed sauNDaNIq 


PIEQIPIY 1LBILW) su. 


e293" y~dO pam pusep : jawnoy 
O8€EE-266 (618) : 22] 
TESS-H66 (GIS) : AL 


xneuoneu sored sap apeiguas uoMarq 
sauia}sksoo9 sap UoNDang ‘anbyNuans Jajfiasuo7 
| (PPM PARC ‘W 
SJUIWIIUSIasUay 


‘(/810°80]09a//:dyyy) 
astyytp 912 JUO aISIUIW P| ap UODe p ueyd 2] 3a Woddes aq ‘aduas 
1] 2P apie | & sagsz}01d sare sap uananua,| inod ueyd ajqeitiaa un sa 
IOISSIWLUOD e| ap Wodder 2] anb issne siew ‘saguue sinaisnyd yuepued 
ared sap UONSas P| JUOIIpINs aNsiuryy P| AP UOTDIeaL k] J2 UOISSTUWOD 
| IP suoHRpuRUWOIaI sz] anb JUawafneas UOU JoUBI[NOS ap 
USIAUOD |] ‘JUIWIUUOIIAUA J INS UONLINp9 J 12 saUia}sAsor9 sap ONS’ 
P SUOISIDYP Saj Ja}UIHIO INOd afeyUIPlNd0 auars k] ap Juaug|durod 
[ 22 JUaTeLINOd ainjeU P| ap sa[ed0] saduRssIeUUOD $2] aNb ausiasua 
[[2} & ‘sautaisksodg sap UONsas eT suLp sayjauUONIpeN saruessieU 
UO) SIP INgjPA P| NUUODAL Issne Wear a[q ‘[auUOsIad 3] INO} e LayJo 
MbISO[OI 9II89}UL,| INs UONLUIIO] ap g1oIfawe swUIeIB0Id UNp 
de{d ue asi e| anb isure s2auuop sap ayyenb e] ap ajonuOD np jo uoN 
$33 P| 2P UONLIOIIWIL | IWUWIOD ‘[-S xNe saanejal SUONRPURWIWOIII 
ane, p gjuasaid sinayre Jed year UOIssIWWOD PT ‘[STA12 ASV 
wodde sgj ‘sanbynuars ayoeded P| J9 stae say Ins [SqD np uodder 2] 
ade sajqneduod yusua}eped Juos ayins ey ed N5u0d ek ansturpy P| anb 
(ONL p ued 2] 12 UOISSIUWO? P| ap SUONepURUTUIODI SIT] 'S}ULUIA 
I9}UI SAIINL $2] J2 SIISIOATUN Say ‘JUSWIWIIANOS a] aNue syeLeUaed sap 
Ns anb isure aduasy] ap UONLIOp ap suLOsaq saq Ins vaxe xneuONeU 
sued saj nod anbynuans aisaj}eNs sun p uoNeIOge|a | WUOP ‘Ip 
Uaid & Sansa ap JUTUNS 9}sPA JUN JULIIUINUD Ua I8vaI B INISTUI 
J ‘sored sap uonsad ve] suep sanbynuans syuenut sa] Joyisuajul 

ude} ap ‘auiajut anbynuans aydede ey ap uonRJUsUIsNe aun Nb 
UTR J-§ SAP SINEUNWIWOD | IIAP SUA] SAP JUIWaLassal J] JURUT 
B21 SUONRPURUIWIODAI sINaisnyd jeUa}UOD ‘UaIpLURD IUIOWILeY 
P aSIUTUT ke] & OOO SIR Ua g]Uasaid ‘epeUeD Np xneuoNeU 
dred sap anbi3o]009 MIBIUL| INS UOIssIWUOD ek] ap Wodde! a7 

L-S ua sanbisajens suonejustioC 


‘xneuoneu sored 6¢ sap NLISeI 2] 
UP SINOD Ua BUR][IaAINS ap sapMg J SAYDIIYDaI YOO | ep snjd aydwiod 
0 ‘jNO} UY ‘epeUeD JUaWaUUOIAUY Ied gUUOPIO0) sanbIs0[0I2 
JUL|[IZAINS ap 12 UONLNyeA,p [eUoHLU Neasay Ne soied gy ap uoNedD 
ued ey anb isure ‘anbusydsoune uonnjod e] ap saoueisip sansuo| 
Pp ins yodsuey np apni, nod yrlmyutfay euoneu sed 2g] suep 218 


UI QULT|IIAINs ap JuIOd UN, P aIMPAANO | aWUIOD ‘sa;dtwaxe xnaiquiou 


BOb| — @lGojouys9) ua Ja saavalas ua Sajesgpal sayaiae saj sns Yoddey — snuaynas saufoud sag \2 


2p JOUUOP U2/P a]qIssod sa |] ‘saeuayed xnaiquioU ap dae ata} 
Buoy B sanbyQuaps sayande sap Jasi[eai ap ajqudeo ajqeis auoj-aneyd 
oUN ata & a}sisuo Epeued soeg ap yuRLOdUuAT snjd a] aor a] aauUOp 
aguue oun Inod anne aun nb yonJd sande aun 1auSTNOs nad au UO 
‘UOISSIU BS INS S2aXv ]UOS PPLURD SIILq IP J.-S Ud SIITANIE $a] SUIWOT) 


L-§ Ua suonesijeas sayediurig 


‘epeuey np xneuoneu 
sanbuoysty xna1| sap uoneyuasaid ke] 2 UoNDa}0Id RY Nod sanbynuas 
sanbruysa} sap uonrotdde | ap ajdwiaxa anne un aninsuop naeunN 
2] SUP ‘UIRUN[POY el] 9P apis ,1AX Np anbisojogyore ays un 
‘TOYsIqgol] ap [eUOHeU anbUO}sIY Nat] a] Ins s9anoy stessa p Jo aLauUOI 
-loj ap suo][Hueype sap anbisinyjeigwi apnja‘] ‘saastfenads sapme,p 
21U28 2) ap a[dwaxe Uoq uN sa saaronnsep UoU asdyeUR p sanbruypar 
2p apie & SIog ap sadaid sap ajjanpisai aue}sisal ke] ap UONLNeAIT 
“UONRAIISUOD IP SUONUSAIZIU! SaSIaAIp & gDOsse anbsl a] Jan|RAg,P 
Ja sanbio}sty saimpnNs sap a1A ap apd ay saduojoid ap suakow 
XNRIANOU IP IANO ap JUBJOJa,$ SIMITUYBUT Sa] }9 Sa}DI}TYDIe sa] 
UONLIOLIQP IP SIusIS sap JULNUOW sadInossal sap UONPAIISUOD 
9P SJUSUIIIIET} $3] 19 UINaNua | ‘sjUaAeId sULOs sa] JomNsse mnod ured 
-12] 3] INS QUP][I9AINS ap SIAL Sap & 19 SUONIPUOD sap suONENTRAY 
sap & Japgzoid ap snjd ua sanbisojogypue 3a sanbuo}sty says1ayai sap 
JUOJ J2 JUIWaNSIsaIuUa P s{MNO sane p ja D]S ap ‘saguuop ap aseq ap 
JUAAIS 28 S][ ‘ANDUOJsTY IMgLA SIN] I{UUOD ate} INOd ja apres ek] e 
epeury sr1eq JUOP $a] [ain}{Nd sadinossal $a] JapreBaanes inod sanbyy 
-UI1IS SADULSSILUULOD Sap INS Jase as sajsifenads say ‘epeuey sre] 
Jed SaaSIUIWUPe $2119} SaP SajjaMINI sad1Nossal sap UOTIa}OId RI Ja 
epeury Np xneuoNeU sanbuO}siYy XNaI] SAP IANLIOWIWUWOD II3QIUL 
JaInsse nod aieul|dDsipyyNu a}Xa}U0) UN suep JA] IRAR) XNeLIQIeUW 
$2] INS SINIYIUD Jd SIISNUW IP SINI]LAIISUOD ‘SINITUIBUI ‘sa}Da}1YIIL 
‘S3][2INI[ND SIINOssal Sap SaMLUUONSAS ‘SaNsO[OIUPIe ‘SUILIO}SIH] 

‘sajetuowLned 
SIIILIAOLII} SUONRIS SJ 12 SABLIJNLU SAIIALU Sa] ‘S2]L19Pa} S2L1a} Sap 
sanbisojoaypre saoinossai saj ‘XNeJgpaj xnetuowLed s}ugUINeG say Ins 
sanbruyp2} 32 sjauUorssajoid siav sap auuOp ai[q ‘(sanbuoysty sjalqo 
J2 sanbigojosypie suatDeds ja xnal] ‘sasesked ‘sormpnns ‘syuauNeq) 
S2[JoIM]NI sadINOssal ap IWWLS }SkA JUN I1g8 adUasy,] ‘s}UR}O[dxe 
sane p e jueuaedde sanbuojsty xnalj sane 0QZ ap snjd say ins star 
sap auuop ja xneuONeU sanbuO}sTY xnal] ppl systurtupe epeuRD seg 
‘san3o[OIype Sap Jd I[LINDaUPAK aM10}STY,| ap sayst[eDeds sap ‘Suat1o} 
-SIy Sap ed sagsiyeal Sask[RUR Sap Ja SAYIIBYIAI Sap 10J P| Ins epeued 
np xneuoneu sanbuojsty xnal] sgusIsap J2 sayNuapr JuOs ajeuoneu 
anbuojsiy aoueyodui p xnar] say ‘sked np sajjeinyjnd saoinossai 
sap UON}sa8 ap suoNesiuesI0 sajediouud sap gun] sa epeueD sred 

xneuoneu sonbioj}siy xnorq 


LL) Oiul-S/e0-a8 sifaqens,/-dny 


‘szanbidde saypsaysal sad ap ajduwiaxe 
IgIUIJaP UN aNINsUOd “‘1aj ap UTWaY) NP Ja anol k] ap Mofo aj sed 
sagsne) sanbruney suonejndod sap suoneqinyed sa] Januaye p suahow 
sap Jaanoy snod sauseyUOW sap sored saj suep at{[iandaz UONLULIOJUTT 
‘SNOQUD Sa[ 12 XNeUBLIO sa ‘sdno] say zayp satoid 3a simajepagid 
aqua suoneyal saj ins anb isure uoneindod ey] ap arydersouap ey] 
Ins ulel3} Np uoNeqinuad P| ap Ja anbidosypue ssaxs np sjajja say Ins 
emyseyng [euoneU sued ne sanDefja ay>iayper PY Issne ev A |] ‘IIxa | 
JUIUIa]Ieg 3] FUIWOD ‘sored sap 1e}9 | ap anbipouad uonenyeag | nod 
JIlessadgU Sadadsa P Sajsl[ ap 12 Sa[eJUSWIIUUOIIAUD $a}Ik) ap 3918 
-9/UI feUONeU SagUUOPp ap aseq aun pP UONRad P| Issne suUOUUONUaW 
‘anbisojoyjyed ashjeue,p ja UONRAIIsSUOD ap su Inod ‘sazadsa 
S9SIZAIP op anbyjgueas ausIaalp P| ap UOTsUayardwOd ke] e IanqLUOD ap 
uge dgN}suOoD snss ap NCY,P enbueg aun p uonean ey ap ‘ajdwiaxa 
Ied ‘sed 2[ 183,) “SauSIIATUN Sap NO JUIWaUIaANOs ap siatjed sanne 
sap saieusyed sap Jae UONeDOSse Ua JUaANos ‘sored sinaisnyd e 
SUNWIUIOD NO IULIa} SUO| & sauta[qord sap arpnosai inod sagnbridde 
SaYIyIaI sap Issne He} a|[q ‘presa jad & uONsas ap aururessoid 
UN P UONRIOGRIY | & IANGIUOD ap UYe ‘Jg10} ap xnaj sap aslo}sty | No 
SINIUSIA SAP SITATIL Sap NO dred uN P UONRaD P|] ap sajejustuauUO! 
-IAU2 suOIssndIadai say ‘2dedse auN,P IeUIGeY,P suONR]—aI say 32 UO 
-ejndod e| ap anbrueudp ey awwod ‘suonsanb sasiaatp a1puardurod 
ap aug & ag Mod saasi{eeds sapnyg sap Issne asi[ea auesyT 
‘SaTUMT] SINI] & JFUeND suondo say Janyeag p Ja xneuoneU 
sored sap neaszi 2[ Jajg[duiod ap uye auLeW UONeAIasUOD ap sare 
sap Ja xneuoneu sored sap Muasap ap sayqndaosns suorgel say Jaradar 
op Ue sagsi[N Issne ]UOs sanbruyda} sad ap Ja sagUUOP ap sadImos 
sa) 9p ated apuess auf) ‘uoneiaidiayul p sawues801d ap uoneI0g 
Pa] B JaNqinUO) Ja UONeIYIUeL ap ja adeUOzZ ap suy Inod safqeiguyNA 
SQIINOSSAI $3] JUOS saf[anb JUIULa}gp ‘SIMAJSIA Sap SaHANNe sap Ja sored 
Sap UONRaD P| ap Jue} [Nsal saseyULAe Saj }9 SINDIWIOUIZO_OS SUOISsNd 
-Jad9I Saj Janjeag ‘sattia}sAsong sap s}UIUIa|2 S| 27a SUT] $2] 12 $3] 
sanbnsug eed sa] JayNuapt nod anoyeroqey ap Ja anbysyeys askfeue p 
sanbruypa} sap enb isure (5]¢) anbryders023 uoneuojut p sauraysis 
Sap & ‘UONPa}apyfa} E| R Jadde yUOy sashyeue saq “saiia} sap anbiso0joI9 
WONRIYIssep ek] Ins Ja atsojorpAy,| ap ja sanbruney suonejndod 
Sap ‘JUWI]I Np suL][faaims ke] Ins anb sure jatjai a] 39 UONeIISIA 
P| ‘S]OS So] FUIWIOD atUg}sKsOI9 J ap s]JUIUaIa sap anbnewaysds arydes3 
“OLED QUN INs sapuo} sy1oddes sap ja saguUOp sap ‘Sayed sap IaIgUes 
ap Wayjatiad saie}UIAUL Sa] ‘aULU UONRAIasUOD ap sayeuONeU 
sil xnap sas ap anb tsure xneuoneu sored G¢ sas ap UNDeYD ap 
SQOINOSSAI S9P SfSNLYXa Sasd[LUL Sap Jo SAITLJUAUL Sap Wey DuUIsy] 


epeuey) np xneuoneu soieg 


‘SULI2} BUC] & Ja NOD k sapnyg sap Inod anbnsiso] uannos ap sadtar 
Sap J2 $989}01d s}lopUa sap sMaypIayp xne ILYJo nad aouasy | ‘Uay 
“snl a] S2INOSSal Sas Ja S9IUL]SUODILD Sa] puenb ‘ano ug ‘soustuesI 
SazjNe P SUPP Ja SIJISIQATUN Sa] SuLp agua aanbidde ja ayeyusWepUC 
IUPAIYIAI P| I[OeJ PpeueD soueg ‘JaULad nj J] epueUT UOS NO aNsat 
P] SURG “SAxXsUUOD sanbyNuatds saydIeWap sap Ins jo UOISSTUT eS 
391] SUDIIYIAI | INS S9gxv JUOS PPRULD SLY IP [-S Ud SAMI $9T 
‘siLodsuvL], Sa 
alQjSIUNU a] INS 10T k| Je sajpiuowLNd sauviao.iaf saiv8 sap uongajod 
V] ANS 10T e| ‘sanbiojsiy s}uauNuoW Ja Xnat] sa] Ans 107 eT ‘xnvUOND 
Saud $a] INS 10] e| ‘ppvuvy soivg aouasy | Ins 107 k] : SLATE sas JUassisg 
SIO] sInaisnjg D[qnd ne uoNeiuasaid may & Ja UONDa}0Id InZy eI 
Isure ‘afeuoneu anbuolsty zueOdUI p xnalj sap ja epeueD Np jamnje 
sulowmned np synejuasgidar sjiorpua sap aouessteuuoral P| P $23) 


$3[P19Paj SPUANDL Sa] Sup Ue{d Jarulaid ap ajoI uN anol epeue?| soe, 
BPeUe!) SUE, 


eoammjeu'mMMm//:dyyy : gay ait 
e)'aINJeU-sNU® wWeyessu : [ILno7 
190P-79E (E19) : 221% 

EbL¥-996 (E19): 


7d9 diy (oueiuC) emen¢ 

d Dons ‘epre de 

JIN}eU PL] IP UITpeUed vasny 
IUPIIYPIAI IP SIITATIS SIP INIoalIC 
weyels yew 
SJUIWIDUBIaSUay 


‘anbiso[org g}ISIaArp Py IM 
uonueauo, e| Janbrdde e ajeyuapiod0 anbuyy p sked ao Japre p uy 
‘Ose PUDJING NP JUIWUIIANOS 2] SadUa}2dWOD sas ap JaDYQuUeq Ie. 
NO Ua & FOO a] auoydoouesl, ke] ap aduasy | ap auleipisqns auesicC 
UN }sa UOHSanb Ua ININSUTT ‘aISTUN], Ud Ja JOIePY Ne sISI2AIporg P| AN 
UONPUWLOJ ap SIII[9}e SAP VSTULSIO k [I ‘JUIWIUUOIAUA | ap 32 a1d19U9) 
ap ININSUL] Ja [eaNUOW & Jaqand Np ayisiaarup},| Jaae UOTLIOeTIOx 
UY ‘OOTXP ap ag][PA P| SUPP JUSWUUOIIAUD | & UONRST]IqIsUas ap salt 
-U2d ap }9 S9gSNUI ap Nkasal UN P JUaWassi[qey9,| Ip ana Ua aa|quuasse 
aigtwiad P| e ‘OorKaW & ‘Jaded & aUAUI 319 2 NOW NP G90 37 

“NSUO Np yurodde p argpueuy apre p awuressoid un e ae 
anbneuisisés eb] JaIpnyg & sapAd aWIaISION Np Ja auarxnep np sjueIpNyg 
$9] Jadenooue Inod azjamMeu aojsty UI VydIayIeI ap syuaasstya 
-b}2 Jdas daav yeueUatIed UN Pp JUaWassI|qeig | IUUOPIOO) & NOW 27 

‘sanbrueudp 
sanbyquans suonisodxea sajjaanou ap yuawaseuswe | nod spuoy ap 


gA2| ap a[eDads aisaqens aun k aI] JUaWa}ON Isa JUsUe Np suoN 


2aoudI Sa] Inod suonesifiqowwtp uejd 7] ‘eLODIA JNLIOWZWIWIOD 
MIP, ‘Seaneonpa suonisodxa,p uoney|[eysul uos 12A0ug1 ap asod 


aid 12 uoNeoytueyd ap sayanoe sayueoduit p suidanua e& NOW 2] 


| ‘Iqnd pueis np ja xneyuswauaA 
108 sauISTULBIO P ‘sJURI[NSUOD ap ‘sINayDIay> ap ‘s}UeUSIasua P 
JULIPM. P JUeUAAOId s}USUIIUBIasUAl ap sapuLap ZF¢ | e NpUodar 
suaumpeads 27> Z gyNuapl JUO NOW Op saisifenads say ‘apma | 
epouisd e] ap sinoo ny ‘anbiskyd apuouw np uonequaszid ej e 12 
oneigidia}ut | B JanquUO) Mod d1[qnd 2] Jaae sayjanprArput suone} 
NsUOD sap ¥ Ja sanbneipsul saqAnpe sap k adimued ja (pjayweg ap 
ULL UONP}S P| 19 NOW 2] Ua UONLIOG|JOD ap ajfadyjo ayuajua | 
PIS J2 SATIP}ISIZAIUN SMOd sap ed ‘NOW Np xned0y sz] suep) syneonpa 
WIWeISOId saj SURP JNDe a[OI UN anol anbynuas jauuosiad aq ‘aM 
2| PP JWOD uN Jed sanaat UOU sanbyNuats suonedi{qnd sanne 7¢ 
J 21N}D2| IP gUWOD un Jed sanaai sanbyNuais suoneoyqnd 7¢ 
NPOId UO SI ‘G6G1-SGG6L UA ‘][aIMILU azO}sTY, p SUONDaIJOD sas op 
01)s26 P] Jo UONLAIaSUOD ek] JUaINsse Inb ja ‘aIZo]eIgUIUL P| ap J2 IO] 
Iqogyed e| ap ‘(anbisojooz ja anbiurjoq) aysiaarporq ej ap saurewiop 
3] SUPP SUOT}I2][OD sas Ins JURsodal anbyewaysdés ua IYyIIEYIII 
Pp sjafoid xne JUanquUOD Inb ‘suoNdaT[oo sap saystjeeds gy 12 
MNbYNUIDS sINIYDIIYD 9] IIAI—as UOs k sINO{NO} a}dWIOD NOW 27 
‘a[eIpuoW anbisojorg ayisiaarp ke] Ins UOUaAUOZ 
[e sarjied xne stav sap yuRYJO ‘sanbisojouypa} ja sanbruypa} ‘sanbyn 
IJ1DS SIAR SP ITUINOJ ap gs1eyp asleipisqns JuesIGQ | & sauuaIpeued 
Jonesy[ap xne JUaWaANDe Jadioned v anno us snuNUOD [I ‘epeurD 
IQWIIUUOIIAUY Jed gBLIP a}ISIZAIPOI k] IP JaL9}STUTWLII}UT JID 
B J2 (SallO}II} Sap Ja saduTAOId sap ‘[eIgpej JUItWauJaAN0s Np sjue} 
fasgidar sa] Wungi ib) eusiaarporg ke] Ins usipeued wnso0J ne adinn 
ed NOW 2 (490) ausiaarporg e] ap uatpeued anuay UOs ke adeI*) 
‘assIng Ud ‘pue]‘y & ‘ayenuad UOneNSTU 
WIpe UOS 12 NOIN,| ep Uatpeued neaing a] Daae sasuLype sa] Issne 
MDF |] “NOIN,| aP suatpeurd sarquiau sa] Ja gO Np sarquiaw 
] 22 2/9 UAT] UN aya p snjd ua sa}ANDe sas ap a1UID I| 1S2 [I ‘1661 
ndap NOIN,] 2p uatpeued a}1W05 np ajoy : adnd90 W10} 18a NOW P| 
61 U2 ‘NOIN,| & ateype be [LNb sindaq ‘(ueueey euurg ajsiurjoqg 
UY}2 | Jed gsuIpP) UOISsIUIUIOD ke] ap sajeUDIPaw sayue|d sap saysi[eD 
ds sap adnoisy np yeUIe}g1NIs Np 2}0y,| aa Inod NOIN,] ep sar2edsa 
P apreSoanes ek] IP UOISSIUIWIOT P| DIAL J}JUa}UaP afodo}o01d uN 
PUOD P [I ‘JUsWUWAdI INO], “(NOIN) aMeu ek] ap ajeipuow uoTU;)| 
) SIA-E-SIA S}UIWIISeU2 Sas Ja}adsal & JUILA}ap Utd 1S9 NOW 27 
‘S9DINOSsaI SaINe XNe Jo ;AUUOS 
ad ne aanejal UONLWIOFUL] ap dIpPIeA ke] BWUYUOD Jo sanbynueDs 
DURSSILUIOD sap asaypUAs PI aitey ‘sgUUONDaIIS sanbyNnuans sjaford sap 


SI[Ral ‘xNeART] Sap IAZUUOPIOO) inod Inasdqe}e9 ap Hes a][q ‘IUUeIp 


BG! — dlGojouysa) ua ya s2aual9s ua Sajelapay sayinnae saj sns Joddey — snuaynos sauboid sag \0L 


eued anbynuans gyneuNWWOD e| ap JNDa]]09 UIWeXd | & sasituNnos 
So[PUONPU SAANLITUT Sap a]qissod puad Ja anbysruney ja anbyewayshs 
a180[0W0jU2 | ap apmya,| 2eINoDua ‘IMEIUAsgidar san sanbynuals ap 
PUWOD UN, apre | Jaar syueq Ysny “W Jed aa8iIp ‘UoIssIUIUIOD ana 
‘sue CT ap snjd stndap aztey aj ap 9ssad eu [I auWOD ‘(suIsnoD sinaj 1a 
So}9SUT $3] IIIP-k-1Sa,) ‘Samsazia} sapodorype sap joins ne) epeuey np 
anbisojorg UolssIuIUIOD eJ & apre UOs Ja0dde p anuNUOD NOW 2] 
“ASA NP gsIoAtporg ke] ap 
anbynuans [lasuoD np aiquau jsa “ed es nod ‘aidsaj[i UUAT 5yW 
‘OCWASO Np sewod sap UN,pP aqua jsa UOsIapuy Haqoy ‘W 
an8a][Od UOS Ja ‘OGWASD Np 2nop nea p suossiod ap sadadsa 
Sap sajst[eads ap adnois) np juapiseidod ysa pneuay apneyy ‘W 
‘JouUOISsajoid atustUesIO Ja) ed sganoidde 
J2 SQUIWLXO JUOS ‘JUIUUAIA s[LNb nop ‘xneiguItu ap suo xneaA 
NOU Sa] SNO], ‘2UIEWIOP 22 suep adUa}gdWIOD aNou ap auRssIeUUODaI ap 
aseUBIOW!2} UN 1s3,9 1k) ‘epeURD Ne g}IWOD Np neaing 2] WoAe p 
asailAid un }s2,9 (WIV) ai8ojeigUIW ap afeuONeUIaIUI UONRDOSsy | 
ap XNeIQUIUT XNkIANOU sap UONLUSISaP ap gWOD Np aduap 
-Isgid e] & Sue SION ap }epueW IWIaIXNap Uos yMsINOd adII5 J20{ ‘W 


L-S Ua soyusueutied saziAtoe sayednuig 


“UONRULOJUL P 
neasoy Np j2 Usipeued suIowWNeY ap uoNeIsdood P| e advI8 xno anus 
JUOJONDIUNUIWOD SaIqUIIUI S9g ‘sUOT}IA][OD Sap aFeUONLU sI8a}eNs oun 
IQIOGL]2,P PIIJOJa$ }2 a]fainjeu ailo}sty p suaipeued saasnul sap 
IPJIYAI IP SHANI Sa] Ins JUJUeULIAd ansoyRIp UN eIai9UIB ‘QUUIP 
-eue) anbynuats aydiaypal ey Inod sanbisojoasnul suoney|eysul 
Sap DURLOCUIL] PIIN[LAI [LUONRLU Nvasgi I) ‘SUIIPeULD saasNU sap 
UONLDOSSY | VP aLIPIWIjUL | 1ed ‘sazjamMLU s2dUIDs UI SUONIII]OD $2] 
}2 Jaya P| Nod [eDeads Ja1aIUI,P adnosy a] IsIuLSIO & NOW I] 

‘Q[qIssadde UONLULOJUI | BIPUal ap 
suaXOUL $d] J9 SAQUUOP Sap aistes ainyny e| Inod uoneoyrueyd aun 1[qeja 
B I Ja ‘QUIaIshs NLaANOU 2d Jade Sajqueduio) aipual a] nod syue} 
-SIx9 SANDIUOII]2 S}PULIOJ S9P UOISIQAUOD P| JIUIUIWOD B ‘SUOTIA[OD 
$2] INs saguUOP ap ase auN ‘ASWIP\-U[I 21AN2d Ud SIU Be NOW 27 

‘(NUS Ad Np ape aj suep oyy Jed 

BLIP) JNISIZAIPOI P| INS sayqei0]dxe1a}UI s2guUOP ap saseq ap anqiy 

-sIp neasai un ‘(Qqyy) epeueD Np a}01g 2] INs UONLULIOJUT, P Neaszy 
np aoeyd ua astur P| suep Joe osleugyed UN Isa NOW 2 ‘anno ug 

‘saadndde ja sagusijnos ‘sanuuodal JUOS a1U23 

2) ap saduajaduiod say anb epeuerD ne anbyeulaishs ua ayy eI 

P] ap yemuad jutod ad k adeI3 182.9 “NOW 2 39 OdW 2] ‘URONY 

‘epeury JUsWIUUOIIAUY ‘YY Jed UONeIOgRT[OD Ua ast[PII FANLNIUI 

aun (q4q) anbnewayscsorg ap [elapay JUeUIHR 2] apiszid NOW 27 

L-§ ua suonesiyeas sapedputig 


69) O)uy-s/evab sibayens/ ny 


‘sande JUO A SINaq]Ie P39 NOW Np saitoye1oqey sap 
SINIYPBYP Saf ‘aqand ne ‘oupAy & sms JaIMjeU auIOWLNeY IYIpy,] 
‘QUISPOWRI}[N UONL][LISUI 9UN sULP IdATISUOD SI NOW Np ajammeu 
IOISIY P SUIWIDds Sap UOTDIAT[OI BP] “VLUOWIA JORIOWIWWOD 
DYIpg,| ‘PMENO,P UONL][eIsUT spueIs gUN suep IVqnd ne sanbru 
-NUIWIOD JUOS sajstfeads sane p ied saguaui sayiay ar say anb 
ISUIL JWIQUI-IN] IISNYY NP IyD1ayaI 9p XNLALI} $I] “SIAN SIN] & YUIUL 
-2Dallp JUadDned No aiso[LIQUIW ap aeUONLUIAIUI UONLDOSSY] e Ja 
anboreued arog e| ap jalorg ne ‘epeueD np anbisojorg uoTssturwIOD b| 
e ‘sanbnenbe xne]UsWIUUOIAUA S}a}ja Sap AUP]|IIAINS ap sUWUeIBOIg 
ne ‘(qSqy) sanbisojode aourjfiaams ap ja UoNeNyeAg p neasoy ne 
‘QAWAS)D Np ai8ai ap saqwod xne sanbynuans siae sap JUSUUOP NOW 
NP SIMPY) sa] ‘agrurw aLsnNpuL] suep ia (OQWwaySD) epeued 
ne uonLedsip ap sagdvuaul Sadadso sap INIe}S a] Ins 90D Np suon 
-RI9QI|ap Sa] suep ‘(epeueD JUIWIUUOIIAUY, P UONDIIIIp P| snos Jeu 
-oued Ue JURT[IeARN SUONRSTURBIO Sap 2}X2]UOD 2] SURP 32) JIISIaAIPOIq 
IP JUUAIPLULD asa}VNS L] Ip a1ped a] suLP JUITUUNLJOU ‘sadINOssaI 
sap uoneoyrueld ey Ja uoNRstNN | mod sajqeoidde juawra}aup 
JUOS SIYPIIYIII $98 IP $}e]NSaI SI] “UONLULOJULP SIdIAIas SIQAIP 
y2 suontsodxe sap ‘uoneonpe,p sawweisoid sap ayjo 1a anbuew 
-218AS Ud SIPIIYIAI SIS L IIB SadUeSsIeUOD Sa][aANOU ap a1guUas 
‘SUOTII][OD Sa]URLIOdWIT Pp aATasUOD [I ‘epeueD Np ajainjeu 110} 


“SIU P [2UOTLU V9sNUI I] 189 (NOW) aNjIeU ek] ap UsIpeued sasn~ IT 


almjeu e| ap ualpeued aasniy 


e0'93'sisayens//:dyy : s18ajv.149 
e998 d1 oyut//:dyyY : Ga as 

8°93 'I1OJIWIUINYD VULIeJ : [ILLINOD 
2882-966 (€19) : 291PL 

8589-€66 (E19) : BL 


SHO VIN (oueUO) emeno 

ugaN) aM ‘GETZ 

epeue’) dusnpuy 

3180 [OUY2} P| IP 12 SIUIIIS Sap aida} ‘INI DaI1q 
euLey JaWWNYD ‘W 


sJUIWIIUSI9SUaY 


‘Q[eIgpay UONLIISIUTUIPR | 
Ied sagind9Xxa [-§ Ud SIANDL Sap IUAaT[2dxa,| JaN[PAY,P [SOD ne 
gpueUap B JouIger 9 ‘sHOdde! sad ajdande Moar saidy ‘sajor sad anol 
ap adeded ks INS Ja J-¢ Ua SPAT P JULINIOXe SUOD [Iap9y TUAUI 
-UJIANOS NP $291 SJ] INs ane | J [e]UatIUIaAN8 JauUOIsIDap sns 


-savoid 3] suep sanbynuans siae sap avoyja uonesi[nn| nod saoun 


~dIIP saust] Jo sadioutd say ns yueyod un | anbrwouoss uotun | Ir 
JQUIGeD Np aywoD ne syoddes xnap gjuasgid & [SDD I] ‘666 UA 
‘000 ue] U 
woddei un aimnpoid ap gpuerwap be Inj Ja epeuey) Np saeuoNeUsayL 
sanbisojouype} Ja sanbynuats sayanoe say ins syiadxe p adnor 
UN gad k [I ‘sInaT[le Jeg ‘soddes xnap sap sagiy suonepuReWIWOr. 
sap Ja}uasaid my inod ‘enbrwouodg uorun | Ins JauIqeD Np UO’ 
3] SIO} XNAP g1UOIUAI v [| ‘S2Ua}adUIOD sa] INs 2 UONRST[RDIAL 
-WO) P| Ins syladxa p sadnois xnap ap syoddei say n5ai & [SD aT 
‘sanua}9d 0d sap }UaUauUO 
-dajJod 2] INs sjajja sas ns anb isure ‘ajiqowloyne p sadaid sap guual 
-PUR) JISNPUI | IP G-Y ap gyOeded ek] ap UOHRJUIWIsNe | Ins jnoyN 
991]U2IUOD 1s9,8 BANITUT] aNb aysai |] ‘Qyorew np Jusuraddoyaaap < 
anb [sure ‘UONPJUSUA]8aI PI Ja SALOU $2] ‘SAUTRLUMY S2dINOSsal $2] I 
-O]OUYP2} | : INa}das NP auessioO P| Janus inod saimsaw sap al 
-uaid yretinod JUsWaUJeANOS a] sfanbsa] suep sautewiop anenb sipn} 
& [J ‘A[LIpuow ejeyda| & a[[ayueMoUOD uONIsod aun suep a 
“JOU 3[ INOd sartessadgU SIANLNIUT $3] INS 2 afiqowoye p saraid sa 
INS I] INS JUIWI|[JaNUssa Iaxv ]Ie}9 VYDILWap IV) ‘aye}UIWIIULA 
-nos UOTDe p aiped uN Juesodold ua Ja aNsNpUL,| SULP aoUeSSIOID 9 
SINK] $3] JULIA Ud ‘e10IUA IO] sn{d Jayje nod yIDq,] ap syeynse 
Sap ated sa 2uUkSSIOID ap sauiqissod sapuess ap jueAe sin2}0e 
$3] INS AHLNIUL] ‘GGGT WOR UY *SG6T UINf Ua UIq e QUA 219° 
(VIOd) a[{qowone ainsnput| suep aaNnadwiod ey ap usurexy 
‘COC | 
6661 2P AOS P| AP Sspuoy Np sadmossal sap uoNNIedaI P| 12 sayIpoU 
JUaUaNbNgUas s}UIUTTe sap aileJUCTOA asejanbu9,] Ins epeuer 
NP Sfe1QUs SIUWIOU Sap BYJO,] ap XNvAe} Sj ‘SJUIUTI[L Sap IIsOjOl 
-a101q Ua saisoid say Jaipnja,p g81eYyD Ja epeue’ Np afedor 31910 
P| ap JuURAafar sanbynueys syedxa,p adnois un p uoNeUoy ke] STU 
-lad eb ajfq anbrwouas ua anbisojouypajorg aypzaypei e] nod 666] J 
Jesdpnq 2] suep syuRLOdUT spuoJ sap Nuaigo e inb ayjaLa\sTUTUTIIIU 
JANLIPIUL BUN 189 (OS) aBojoutpajorg ap auuarpeued aiBayeNs eT 
“UPONY 19 ONSUO 2 
‘OUND 2] Jed sajeso syred e agoueuy jsa ‘sue bur ins sreyjop ap suo! 
-[FW O€ ap ag}Op ‘QeUONU aANLIIUT aya_y ‘anbruuLyUg-Iiquiojoy PI I 
a] qesuodsal ansrurur 9] Juejuaszidar UeY PUOWUARY 11g, P a1TeIg.02 
2[ 12 a[epoor) Yydiey a[qeiouoy,] sajjaimjeu sadinossay sap axstulu 
3] ‘Aa[ueW UYO{ a]qe1oUOY J ‘aLNsnpuy | ap ansturu 3] Jed Jeanooury 
2P DUNO MP UONPAOUULP IUID NP “GG6T IOP CT 9] egoUOUUR 9}; 
& a]qusnqwiod k sajid sap aLNnsnpuL| suep ayosay dal ap aaneNIUL] 
‘slojduwia 000 ZZ ap snd sasa}01d no 1991 WaIeIAg 
sjanyeNuod sjafoid sad ‘Wuassnnoge sjI,g ‘UoHRAOUUT Ua sasuadyy 
9p SIR[[OP ap spreriw ¢’p anbyanb Jasgues yuoA nb q-y ap sia 
-o1d CO] SUep SIe[[OP ap SUOTT]IW 726 NSIAUI e DI d ‘9661 sIndaq — 


‘otuweIs01d np 
uataoue] 3] sindap sanqmsip 22 yuo Nb smayeurpio,p aiquiou 
[000 S61 UorAUe ek JUR}IOd ‘epeueD 2] INO} ap sanbayorqiq sap 
 $2[092 SIP SULP STAI] 919 1UO sIN}VUIPIO OOO OZ ap snjd ‘axD 
laX9 JaIUep Np sINod Ny — s2[0d9 sa[ Nod smayeurpio sap awwuIB01g wm 

‘QIOWe JUL} 
UIEU }S9 UILGIN Ja[OA 2] 19 JUIUIeIBOId 2 ap Ingap aj sindap 
9QJOSI }2 Sa[PINI Sa}]LIO] Sap suRpP S921 }9 UO aTeNeUNUILOD 
20k, SUS HHS f anbjand — aeneunuwiwioo saoov,p auwueI01y wm 

‘SQUUSIPEULD $9[OI9 $3] SULP 12UIA}U] 
Solal sIna}eUIpIO Z2€/ 677 anbyenb ek X [Lb ayaaaz yuo saoutaord 
P SUONLUINSA sa] 19 GUST] Us gSI[kQ1 [LUOCNeU a8epuOs UNp sie) 
NST SJ] GGG] SIEUT YE 2| JOUIAUT & sanbayporiq Ja sajodg sas sajno} 
[21 & spuow! np sded satuard a] NuaAap 189 epeueD J] — Jodsay = 


L-S§ Ue suonestyeai sayedputig 


‘apl[os gUUaIpeUed anbynuars aim 
nd aun, p uonowod ey mod anb auigui ap ‘(e9'98's18aye.ns//:dyyy) 
DI}LAOUUT J9 sanbisojouypay ‘sanbynuats sayjiqissod say ins 
UIWIUSIasual Sap UOISNYJIP &| 3 3}a][09 | nod autod ap uoneULIO} 
II p satdofoutpe} sap anbidde 3a WoSuod epeuey atysnpuy ‘uyug 

LSHO) HE 
) [SOD NL ILUILIZNS IP SAITAIas Sap ajJO Ja IIBO[OuYpa} ke] ap ja 
DUIS SaP a[LIgPIj JisaVIs L| ap IAN Ud IsTUU P| JT[IaAIns J1aIsTUIW 
‘O}XO}U0) 29 SUL] [PIgPe} JUSWIAUIaANOS Np J.-S ua sanbatyod sap 
PJUOZIIOY UONRUIPIOOD ap 2]O1 UN anof amNsnpuy | ap aNstuIw! 7 
“UONPAOUUL | ap 
SO} 3] J2[QUIOD B JanqINUOD ap Ja azANINpold ke] ap uoNeIOTaue | 
SUOAR} IP “IIOARS 2] INS 9PUO} UONRIIGR} ek] ap UaIpeUed INa}das 
Jg2010JUaI ap safqndaosns sanbisojouypa} sjaloid say 3a saywoLd 
] JOUTWI219P IP UYL UONRAOUUL P SaT[alo}das saisa}eNs sap 1210q 
[2,P 210} $ aiaystuIp 2] ‘snyd aq ‘ayuRseja} ey UYU 1a — seIpgw xne 
P13 asesstjuaidde p suonnjos sajjaanou say siidwos A — suoneotu 
WL0I9]2} SAP 12 UONLULOJUL]| Ip Salsojouypa} say ‘sajeyUIWIUUOI 
\U2 SIIZO]OUYDA} Sa] ’S}QIOJ J9 saydad say ‘Joouse atZojouyraiorgq 
nbonaseuueydorq amsnput| ‘ajenedsoige,] anb sya} ‘“WoARs 2] 
§ S9PUOJ JUOs IND xnad Jaddojasgp ap uye ‘UoIsuedxa p say|iqissod 
pues ap yurde sinaDas say Inod saisajens ap UoNeIOgRIA | & ANNO ua 
lonied |] ‘urewap ap ayareul np sutosaq xne aipuodal ap asnarisap 
Nsnpur aun inod anbnup aoueyoduit, p saisojouypa} sa] Jasieid ap 
PyaULIad « sanDIZoOUYII} Sa1gNOI sa}vd » ap UONdaIuU0d ke] JULI[DLY 
) GALI Ina}das J] SULP UONRAOUUT, astIOAR} epeURD aLNISNpU] 
‘modesuis ap ja apul,] ap ‘uode/ np saito} 


lOqe] Sap IIAK UONLIOGR]]OD ap sajuajUa Pp aIMIeUsIS P| Ja UONRA 


B66! — alDolouysd) ua va saauaias ua sajesgpa sine saj sns yoddey — snuaynos saufioid saq (89 


“OUUTP 2NUI) NP S3gzalgp atdojouysa} ainey ap sasuidanua ydas ap 
JUIUIIULT 2] ‘YO a| Jed sn5uod souraysis ap ya yuawadmba p NGW 
9j ed uswaro/dap 2] ‘somur-enut uoNdasuod ap [aHa]eU Np IIAP 
SUOISUSWIP SION] UI OYPIA Sade p Jaa1 sdwa} Us UOTSsTUSUeN 
op SUONNSUOLUP Sap SUOUUONUI ‘OY Np sayuenbseuw suonestea 
S2[ TUL “OY Np saist[epads sap sa109 xne ayutod ap q-y ap xneaey 
sap e Jadirued juaanad sinaypiayp sanne ja syuerpmja ‘QMSIOAIUN, Pp 
sinassajod janbne adei3 epeued amsnpuy,p sanbruypa) saotaras ap 
19 UONkBO[OWOY, p Neaing a] Issne ayuqe Ib ‘DYD np juaumeg neaa 
“NOU UN SUPP 2gNIIS So NOLL] 9p a[e-NUad UONeNsTUTLUpe | “UOJaLIeD 
“PMENO,P afeuorsar aqyedirrunyy e| Jo ‘pry ateMyyos XYNO ‘PIXXON 
[94 28PLQMaN ‘YON ‘OUND 2] ‘Wo}peD gusiaatup),| ‘eMeNC,P 
SUSIOATUY],[ Av ‘(NOLI) aeuoneu apeyded e] ap suoneotuNUTUIOD2]9) 
Sap INNS] [aANouU Np sinayepuoy sareuaued sap un ys9 OYD 2] 
BPRULD Np SUOIBar Sa] $9]NO} suLp JW sap Juatuaddojanap 
2] 21no ua aindde OL q ‘auuUalpeued aiNnsnpuly] ap sanbis0jou 
ype} gyDedeo b] ap J2 aseq P] ap JUSWAdIOJUAL 2] J2 UANUTELU J] JaMsse p 
uye datid apes Np JUswassNsaaut | J9eINOIuUE P yng Inod quo syuatU 
“OSSIISAAUI $2) ‘aSUajap P| ap Ja a[eNedsosge,| anb isure (saguuoN 
“J2]9S UONLULIOJULP saisoouYDe} ap ja aisojouypaiorgq Re] ap suon 
-eatdde ‘ayutod ap xneuajew sap suoneaydde ja sapaooid ‘ayurod 
ap UONRWIOJsueD ap Jo UONRILIGe] ap saisojouypa) sayueypigey 
SaISO[OUYDa} $2] ‘S2[LJUIWIUUOIAUA SIIBO[OUYII} $2] INS saaxe UOTRA 
-OUUL] 19 G-Y LE] SuULP JUaUTaNbIsa}eNs JURSSNSIAUI Ud Saye}UIWIIUIIA 


“nos saanentul say aindde (dq) epeurg enbisojouypay yeueuareg 


epeue’) aujsnpuy 


(epeued JuawauUOIAU e J-S) 
ypa}s/e9'93'29'MMM//:d yy 
_ (epeued JuawauuoIAUg) e2°93'a'mmM//:dyQY : Gan SUS 
9'98'D9®arpsiepy ‘ueuNG : [alunos 
0S50-€56 (618) : 22121 
G79L-€66 (G18) : TAL 


€HO VIN (22q2nO) IIH 

ydasof-ag ‘[noq ‘I¢¢ 

epeur’) JUIWIIUUOIIAUA 

sanbynuans sanbnijod sap uomDalg ‘maelq 
aIpiep] UeuNG “W 

SJUIWIIUBIOSUdy 


‘sinq sa2 aipurane inod juasodun s inb sadmossai saf[aanou sap 
IYI PJ ap saseq sa] Jajal ap snjd ua ‘sgyoLd sap JUIWIassI[qeig,P 


3189] UI JIPPD UN JUOIIID 1d UAAR J ap Ssaseq saj JOIN! aurURIsOId 


3) ap uoNespead ke] ajawsed nod J-§ sap avIYJa UONses ap 
sanbieid ap ja sanbytyod ap aranao Ua asiuu P| Ja Ja\stUIW 2] Inod yn 
-sneyxd dypiayal ap awweisold un, p uoneredgid ey ‘[eqoys ypueuUl 
Uos ap JayInboes inod azessadzu anbisayeNs UOISIA ke] Ja1OgRIa & 


JoNUT}UOD HOAVP PA BpeUue) JUJWIUUOMAUT ‘SUap $9) JdAd]o1 INOg 


‘yepueU UOS ap JayINbov s assind araystulw 2] anb od (syeueuayed 
Sap & LIS NO IUIAIUT,] &) aJURsYINs J-S Ua gyDeded uN p uONIsinboe # 

‘(LSTA) alsojouygay va Ja saquaias ua aouatjaaxa | S!an 12 (ASV) ajviuau 

-aulannos anavoyfa] inod sanbyyuatos siay saymUt [SqD np syodder 

xne asuodal Ua [Japa JUSUIUAANOS a] Jed saaydope saduDaIIp saust 
sap Ja sanbiyod sap safjauaysturut sonbyeid say suep uoneiso}Ur # 

‘QUDILWIP eS 

JURSSISILJa Ua Jo JURAINSINO Ua ‘sagdvUAL Sadadsa so] INs aeI9PIy 

10] P| ap Ja [eDuIACId-[e1apey p10dde | ap a1ped a] suep ‘ued ua 

sadadsa sap JUaWassi|qeIaI a] JomNsse Ja Ja8a}01d ‘ayHuapt xnaiuwi nod 
allessaogu anbruypa} ja anbynuas gyDeded e] ap apides uonisinboe # 

‘NDISO[OIg aISIAIp P| INS UOTUIZAUOD ek] ap anbisojorq 

JIMS ap afodo0}01d np soulia} xne suoNeBI]GO sas ap JayINboe s 
op epeuey ne jueyeuLed sawuesoid ap ja suejd ap uoneioqeja # 

(6661 FdO1) anpuojar 
JUaWAUUOLIALA | ap UOL|IA}OAd V] Ns aUALPDUDA 107 e] ap aANeo Ua asTw 
: IQAI[a1 TLOAIpP 

PA JJa]SIUIP] a[ anb [-S Ua syap spurs snid sap sun-sanbyanb D10,, 
‘TIU2A  saguUR 
Sa] SULP 12 NOOT Ua JoAa|aI & SYap XNaIquIOU ap Pe I] ‘a]qeinp JUauI 
-addojaaap 2] Jasnaiuod ap anb Isure gA1asuod Ja gadsai ‘389}01d os 
JUIWIUUOMAUA | anD ad Pk Ja|fI2A ap adIeyp Js epeuey JUIWIUUOIIAU 
L-§ Ua sanbisaje4js suone}ustiG 


‘sjaloid x1p say suep $ 000 008 ap snid 
9S19A JUO saiteuatied say ‘Ino} UY ‘xNeJapaj saustueBIO sarne p 
JIAR }IZIUOD ap sasi[eai aja JuRAR sane anenb say ‘auUat[anz 
-QU9A aslidanus sun }9 UOXxy ‘stuy)-ste1q sap Auasy uond2}01g 
[PJUSUIUONAU,| IWUIOD INaLI2}Xa,| IP SUOTRSTULBIO sap IIAP XIS 
JUOP ‘29Ua8IN P aiZojoutpa} ap 3a saduaps ap syuo{uod sjafoid x1p e 
adionied e anuad a] — ayeyuauiauuoIAUa a180[0UYD2} ap anuaD # 
“ONSYD 21 39 
alsnput| red goueuy yurofuod yeuuanbuinb awuuwressoid un ‘qAqaw 
Sap dYPJayPaI ap Neas2y Np sanbynuans sawureiso1d sap uoneiog 
-PJa[ & aNqLUOD Issne JUO sjuedDnied saq ‘aseuYe ap ja aIgTUTW 
UONeO|dxa P saHANIe Sap }Xa}UOD J] sueP JUatUaIATTNOIed ‘WuauIaU 
“UOIAUD,] SULP XNLIVUI Sap S}afJa Sa] Ja ITUIAIP 9] ‘SIdINOS say Ins 
JUOd UO SAaTTEYSISATUN SINBYPIIUP $3] 19 SIIVISTUIUT Sap aE UONLIOGE] 


-[09 Ua Sasi[egi XNART SIT ‘SUTEUINY gURS P| INS Ja saua}sAsod9 $2] 


INS XNLQUI Sap Safja Sap UOISUIYIICWOd P| aIsaTLAU [I ‘Q]qeunp JUIW 
-addoyanap a] nod J-g say INS NYS Jd NP s}ajoa sap un 3s2 FAW FT 
— (dqaW) JuewouUOTAUd | suep xne}gUI say Ins [eae ap adnossy 
‘(unyy xeput/sajddop 
/ed'98'D9'Ws-sU'MMM//:dyVY ais 2] Ja\[Nsuod ‘suorsDeid ap snyd 
I1Ua}qo INOg) ‘sauiadwiayUut sa] JuaWapides snjd ampaid k 3 Ja}Da}ap 
B SANBOOIOIIIUI Sa] LIapre aulaysAs aj anbsind ‘gyLINdas ua snd eIIs 
dqnd 2] 8661 ep Uy e| ek PUIsay eB IdIAJas Ua JaNUA Jsa JJgIWAId PY 
‘SuOne]s saffaanou sanbyenb Jueyole ud Ja sajue}sixo Iepe SUONET|RISUI 
SOUILIIID JURSTUJIPOUW Us sgUUONDIa}IJed Jayddop siepei ap saadinba 
SanbIsojO1Og}gUI SUOTIL}S ap Neasai uN aoejd Ud aNJIW kA ‘EYOT 
DLP Uatg & gua ang Nop ind 4alord ap — saepeds ap [euoNeu jalorg 
‘(juny y URpua/sa/ed"98"a‘Jos-sm‘mMm//:dyVY ayIs a] Ja}[MsSUOD 
‘suoistaid ap snjd 1ua}qo Mog) ‘a8no JaLMUw J] Ja sautda e ajjour 
IMO} P| ‘ANDUUIY Pp ayDUueTG a8 P| FUTWUOD sadadsa p JUaWassI|qeyai 
OP SAAISUIJUT S9IIATIV Sap SULP SagdUR] JUOS as FgVOSTY sedinba gz 
‘2]X9JUO) 20 SULC] ‘S2[LJVAWAUIIANOS UOU safe}UIWISUUOIAUS SUONeSIU 
-P810 sa] Jed anb sure xneputaold Ja [erapa} syuauauaAnos say Jed 
2a1OgeyP a1sa}eNs ‘(Lad Ua sauuarpeurd sadadsa sap JUIUASsT|qeIgY) 
AdVOSAY IP xneary) sap juawedwod un jsa‘y ‘anbidorpjue 
JUANDE | ap ayins Jed sauuatpeued sadadsa,p uoNduNxe | IWuasgid 
2p ana ua dI]qGnd np uoNesipIgisuas ap ja UONSe’ ap ‘}UaUassI]|qeIaI 
ap ‘sadadsa sap UONeN PA P ‘QUR][IAAINS ap Sa}LATR Sap JueUaIdUIOD 
[euoneu awuuesold ajseA UN aIANa Ua anja & santed say] Ve8ua 
P10DI 12D 9661 ap ‘[Lad ua sadadsa sap uONIa}OId PY Nod [eLIO}LLUA} 
-[etutaold-[elgpey} P1ODY,| ap aiAn2o ua astul ey JUQUIUR}OU puard 
-wod Inb ‘[ulad ua sadadso say INS $}]2]OA ston Ua aisaj}eNs es anbijqnd 
Npual & epeuey JUaWaUUOIIAUY ‘GGG UY — Jed ua sadadsq 
‘(L18}/e9'93'9s-9y mMm//:dyY 
JUS a] Jay[nsuod ‘suorstseid ap snjd s1uaj}qo nog) ‘sayeyuaWaU 
-I9ANOB UOU SUOTRSTULBIO Sa] 9 VALI INa|}Ddas J] ‘SaUSIAATUN $d] 
‘XNLJgpj SA1QISTUTLU SAIN Sy JaAv JeULUILIe Ud saasi[ea US epeUer) 
JUSWIUUOIAUY P SaIsIe[9 FYDIOYPAI op SaHANde sap aned apuess sup) 
UIRUINY 212] IP SAIPL[LU! Sj Ja XNLJUIWIUUOIIAUA S28PUWIWOP $2] 
‘sanDIxO} saouesqns say anjua syodder say ins anbynua_s syDraysel- 
P| JasemMooua Inod sue anenb Ins sieyjop ap suorjiu Op PINSIAUT 
epeuey aur jo epeurD JUauaUUOIAU Jed GGG] Ua agdUR] 2An 
-PIIUT 21122) — Sanbrxo} saouejsqns say Ns ayd1oyIaI ap 2aNenIUy] 
‘(juny 20poyut/jsksova 
/e0'98'3a'mMMM//:d)Y IUs 2] Ja}[NsuOd ‘suoIsiDgid ap snjd ua}qo 
MO) ‘sauUTELINY sayANDe aj Ja JUN] PT ‘Nea ] “Ie J ‘Sazia} sa] aus suon 
-P[aL12}UI Sap NU} aJdwWod ‘xne1D0s Ja sanbrwouUode ‘xne}UaUIIUUO! 
-IAU2 SAUg|qord sap & JULNHeENL $ Ud Ja S9[QD Sa}ANIIIOD sa] Ja sna Das 
sa] Suep sanbrun sawtafqoid sap anuod jueyN] Ua a]qeInp JuUauI 


-oddojaaap 2] Jainsse p Ja XNeJUSWIUUOIAUA $}e}[NsaI sap I1u2}GO,P 


G66! — alGojouya ua Ja saavalas ua sajeiapay sajinnae saj ins yoddey — snuajnos sai6oid saq (99 


Inq Inod quo saj[q ‘starnoned sap Ja suoNestUeZIO sasiaatp ‘auNsNp 
UL ‘sastidanue s2J ‘Sa[eI0] $9}1A1D2][O9 say ‘safediorunun ya safeoutAcid 


SUONPNSIUTLUPe Sa] DoAv JeLeUaYIed Ua ‘epeuLD JUaWaUUOIAUY Ied 
e298" pm'mmm//:dyVY : Ga\ ants 


SaQSIIIP JUOS SAANLNIUT Sad) — (GI) atUA}sAsong | Ns szaxe saaneNnuy w 
62€6-7S6 (€19) : PL 


‘o[PIgpaj UON 
EMS diy (oueud) emeno 
}Uay and ‘007 
8P}2 58 


PISIUTUIPL,| aP Inatig}xe] Ip sarreus}ed ap no xnesspaj saraqsturu 
sa1INe,P VONNGINUOD aJuLWOdUIT aUN & adRIB saast[edI SIATIL 


28 Ja}9YaI Inod JUIW|JanuUassa sisloyD 239 1UO syURAINs saydutaxa 


33] ‘9180[0109]9UI Ud Jo JUJWIUUONAUD | IP SgdUaIIS Ua SIMA P eo ee OTSE Se ep BCR ad 


Q 
Jorpeued JuRINDgxa [ediuLd 2] Isa epeueD uaWeUUOIAUY aUTWOD TNC EE, SN ea eae 


L-§ Ua saytANdy SJUIWIIUSIISUdY 


-yoneoytueid ap ‘Iqnd Imaypes np sauruerso0id 


nssavo1d $3] SUPP SafeIDOs sadUaIDS sap UONLIBI}UL| 12 G-Y Ip 
aiuoLd sap juauuass!|qeia | ‘sanbynuads suonedtuNUTLUOD $9] ‘[-S Ua 


PEJIWIUUOITAUD g}Deded e] ‘SanbyNUuaDs star sa] JUIWWIEJOU ‘sap 


S23] SURP Sa}Ja}JO JUOs Inj Ib Jaaouur p sayrfiqissod say Ja10;dxe nod 
sagoe|d Uaig JUII0s JsanQ | ap SUONesTUeBIO s2J Ja sastidanua sj anb 
HOS Ud JURSTRJ Ua ‘2]O1 UOs Jono! e eIaNUNUOD OF — sanbrsojou 


“(pa 
adse sa] ins suuTeI8o01d Uos ap syndalqo say PUTIN v azaIsTUIPY Hee) Siew e Syapeld ap suon ped aide aaa ana uaas 


J apre B aisojouyDa} k| ap Ja saduats sap JRI[NSUOD [IasUOD a] # OS] UOHPIYNA9) Ing} MW9}qGO P sasnaiisap FW xne 
1 
“namo p snoip 2ple| aP J2 S[lasuod sap ILYJO Issne yeLMod auureiB0Id aD ‘sayqei 
ap 1a saguuop sap ajalidolg : Dppuvy JuawmauuoNaUT v adojduia ap PdUIOD SgANDIL P sIng}as sap suep JuRIAN sasudanua p sadnois 
I 
9 aupuuonsa’ np apins ta sonbuvid 12 sadiourig : a18ojouypa 10 ap sulosaq xne expuodas nod salsojouypa) sasiaatp ap januajod 
; 3] Janjeag,p anb tsure ‘a}u10d ap sapgooid sap dae uosteredwios 
JUAIIS UA UONDLOGUIIOD ‘VpvUYD JUaWaUUOLAUT Y JUauaddojanap ap 1a 
; ua uoH npoid Ing] suep aisojouype) ke] ap uONRsIpNN] JauUo] 
Yolayoal ap Sauianon sap aulayxa vaupxa | nod [ivavy) ap saipyy ‘(syutolpe d 
ie -P]9,P sasnalisap sastidanua xne apie ua I1uaA Inod artessadgU 9D 
Inassajoid sap uoNuaUT] e) sanbuyvid Ja sadiourlg : ai8ojouyga} 3a 
j -eded ej jueke aurtueisoid un, p aoeyd ua astur ey ap ana ua arostaold 
GUALIS UA UOLIVIOGUIJOD ‘S9XPSUUOD S}UIUINDOP Sa] SuRP sUOISDaId ap : : pie 
aiped un eIl]qey2 — $a1s0[OUYpa} sap aseuUOTe}2 Jo UONENRAY 
njd vA [I stew ‘21U8 a9 ap saAne sap sareUUONsa8 sap UONUAIUL | P As ee pica de : fepae Tepe 
‘JsanQ, 2 Sa] Jed sndu0d SadiAlas Ja sjinpoid xneaanou ap safe 
[eqo|s apins un ysa sanbuyvid Ja sadioutig : alSojouyga} v} ap 1a saguatos SenO,[ eP aNd SI etd cs Pear 
-IAWWOD Ja sanbruya} suoMeNsuOWap xne Jualgyut anbsu aj anred 
ap U0Nsas VT ‘[-S Ua Sa}ANIe Sas ap UONSas P| ap anbyeutaysds snjd 
Ua JURSUadUIOD algDUeUY apie p a}Deded aun Joey e JUIWa|januassa 
tpoidde aun & J2ALue p Jad10}a se NUUOD epeUeD JUSWIUUONAUT & 
JIRJI}SISUOD IILWEP a1a9 ‘seaaney suoMtsinboe sap spusyidde 
‘L$ Ua d][ala}sIurUUa}UT g}Deded PY L 
anDst a] Janugne & JANGLNUOD ap suaZdOW Sap JAANON ap kIIIOJJa,s 
WHPIaI xNeaed} sap v adiomed jo J-¢ Ud Sa}ATR P sINa}das sane sas 
{Ja janbey suep enbigues snjd ara}ere>d e awweisoid unp 
nod sanne p aredaid ua ‘amMyeNy $9}ANDe P Inapes uos mnod snbisayens 
JUIWassI[qey9 | LIISeSIAUS OY — Salsojouypa} ap uoNeNsuoUaqd # 
(Piaypel ap gurweIs01d UN QuUOPp jsa$ [J ‘SAIMIINNseIUI sap UI 
“‘UaIPLURD }SANG, | IP UOHLAOUUT P aUIa}sAs 
Ne| dwar a] }2 UaNanua | nod auta} 8uo] e suoNestfiqowur p ued F 
NP JWUIWIHWOJUal a] Ins saxe sWWeIsOId ap sINa}des SION INS axv 
IN Issne BOQe|P |] ‘SayeyuaWaUUOIIAUA Ja sanbusydsowne suoNIpUuod 
}S9 UONPAOUUL P Jalfig ¥] ‘ISANO,] IP UONLAOUUL P aUIa}sA$ 3] 1210} 
ap UONIIpalg 32 aidoid JUIWIUUOIAUY ‘BIMLN SHATDL P sina}des 
-U2I ap UYR ‘XNLIPUOL S9LPILUI Sa] 12 UONRAOUUL] ap Inapas Np 
IS IP IXI}JUOD I] SULP JUIt|[auUassa ‘sauTeUNY sad1NOssal sap 
SJULUSAIIIUT $3] INU SIDLIYJa SUAT] ap JUIWassI[qeyg | SULp IMasAyeyed 
Wedd | 12 [-S Sap aINDNNseYUL] anjeag epeuey JUIUIAUUOIAUY & 
ap J2 Japea] ap JO uN Jano! puazua Jo UaIpeUed sanC,| Sup UONA 
‘Qa}SIUIPY 2] Inod a]ue} 
-OUUL P saisaqeNs sa] AUUOPIOO) Nod saduIAOAd say IIAR Ja1OqeI [OD 
Odum SADR aun JWIgUI-a]]a Ua }S9 UOT}SIB Na] anb ayos ap ‘]-s xne 
PA d|[q ‘SAHATDL Sas ap sanbisayens siar[id spuess sop UN UONRAOUUL | 
ssuadap sas ap OOT ‘d og ap snjd aiesuod epeueD JUatWaUUOIIAUY 


L-S sap uonsay 


(666) aquissap e 6g) [UAe,p) 
ppeue) JuaWauUOdIAUy 


ap autey nod uoneysaid ap syuawunnsut sas 1addojaagp Issne adur09 

3f[2 12 HOAVUOD kA ajja,nb sawureisoid sap s}usuig[g XNLIANOU $3] 

SUPP UONPAOUUL | INS JUIWILIOJ PIISISUI OY — UONRAOUULP Jatfiq # 
LS ua sanbisa}eNs suonejusO 


G9) Ouy-s/evab sibarens/ ny 


‘SQUIRWOP Sad suep sjafoid sap e Ja};Daye 
sa] Juassind sajja nb uye ‘sayIsiaarun sap sauoydip saunal ap sameyes 
sa] Jaked mod aigpueuy apie aun sastidanua xne ajo OF ap 
JUIWURISOId 3) — I1ZO[OUYI2} Ud J S2dUAIDS UD sTO[dwe sIaTWeIg # 

‘JsaNQ,] ap saoutaoid sane 
S| JBAL SHON SUA] Sap JULAL SagISIIUT Sa[RdIPIW SaIso[OUYI2} Ip 
addeis oun eqoyuep Ne a1 a]]2 ‘266 Us IgddUOUUP 312 & OWIS PT 
— (OWLS) 389NO,| eP sayedipau saisojouy a) sap aisayen¢ # 
‘$[1D130] ap UoNONpoid 
P| INs sino ap uoNdaduOd PI & Ja UONOWOId RY eNb Isure sjaDI1s0] 
Sap sayst[eDeds sap a[eUONLUIA}UT MANHedwOd e] ap JUIWaDIOFUAI Ne 
AILSUO) 38 ‘9 GG] UI IPUO} ‘S[adIso] ap sasudanua bun ap 32 sang] 
2p SAJISIOATUN JNU ap JOLIN] JN sues WINIOSUOD 399 — ISOWISAM # 
‘TY SURS SUONRTUNWOD $3] J3 SagU 
-UOp sap aseyneasal a] anb isure anbruojoyd vj 33 sanbndo sarqy say 
‘xNPasg1 XNL $d | ‘XNBISII ap Satuta}sAs sa] Ns sayjanuatNuod-g1d 
StPIIYIa1 Sap JUIugUI SadtuUIM ap Ja UOOILYseS ap ‘euIsay ap 
‘Ae3[e) ap ‘UOJUOWIPY, P SaTtoye10geR] say ‘suONRITUNUIUODeTaI 
sa] Ins sagnbijdde saypsaypal ap JARDN] yng sues wNTIOsUOD UN 
182 SGETL — (SqUTUL) SoLoyerOgey YIeasay suUOHeITUNUIWODIIaI, # 
‘SaXQUUOD saiBojouypar sap 
J2 a[qusnquiod e safid sap UoNeNsuOWep ap sjaford xne aigDueUYy 
apie aun jyresumoy gsodoid & O¥q anb anbrsojouy ra} uonen 
-SUOWp ap swUTeIsoId a] — ayqusnquiod k sazid say ns aanenruy # 
‘gsoduits nb jsang,| ap diyssapeay a] Jamnsse mod eyaqiy | 
IAAL 131900) kA djJa ‘UY aad & ‘anbHeUIpP JuawWasueYP Np aisojou 
-(pa} P| ap auleWiop 2] suep saanentut say jueAndde ua ysang | no} 
suep Janol e yuryoduit san aor une O_d — anbyeunp yuawesueyy) 
‘SUONPITUNWWUODIA} $3] J9 
JIGO[OUYI} aINLY L| IUILUOD ‘ADURSSIOID ILIOJ & SINI}DVS $2] INS Saxe 
anbrurouo 9 Juswiaddojangp ap saumumessoid sap suep algDueuy apre | 
Jasieued ap stutiad yuo OGYg,] ap saanentut sa] — (OGVa) 182NO || 
ap anbrmouoss yueueddojasap a] nod uoneposse p ajuaugq # 
‘PpeURD NP PION 2] 39 
}SONC), | SULP UONPAOUUT | Ip SUNLUUUOD UOISIA JUN P JOALUTe INod usu 
-21Q1]NB91 JUaNUOIUAL as [L19Pej JUAWIUIAANOS np anb Isure safeUOLLIA} 
J2 safefourAoid suonensturwpe sap (YWS sap neaatu ne) smauadns 
S2Ipe) Sad — UWONPAOUUT| Ins sinatigdns sarped sap wWNIO, # 
‘SOJURAINS Sa] IUIUIOD SIANRIWU! Sap & JULNGLNUOD Ua UOTB—I PT 


9p UONRAOUUL p atutaysds a] J2I0JUIAI e agAojdwia 1sa,s OYq ‘UaIpeued 


}SONO,] AP Sasiidanua xne sad1Alas ap Nvasay UOS ap aMleIpaUazUL | 


red anbisojouypa} UONRIOA & AW XN sadiAtas sap IWINO} ap snjd ug 


LS Ua suonestyeai sayedinurg 


"UONRAOUUL p Saxjuad 
9p atleIpautiayur | Jed aseueUlap ua sanbisojouype} sastuidanua xne 
SIIAIIS SIP ILJO P INA U2 S]ULUAAIA}UT Sane p Iaae syeteuazed 1 

‘anbIso[OULYPe} UONLIOA & FWiq xne uoNeyodxa | e uoneIedaid 

AP SAIIAIES IP IINIUINOJ Ja ‘SayLANIe,p sueyd sinaj ap Juauassiyq 
-b]9,[ nod ajdwoexe red ‘sasudanua xne s3jqd sadialas ap uone}said 4 

‘OURSSIOID ap JaNU}0d JO} uN JUeAR anbisojou 

-(P2} UONPIOA & FWd XNe ajap P| ap JUaUIaIULUY ap SadIAles sap 

yuayyjo mb (sargoueuy suoNN sul saj Daae JeLeUI}Ied ua) OY ap 
JUIUWIISSTISIAUT P SPUOJ xNe gdeIS algDuLUY apre | & apoey snjd save 1 
‘OAC AP UONLULOJUT,P S2dIAIIS & 

‘qquiod ap 
sa1sO[OUYDa} Sap UONRST[RDIIUIWOD P] B12 JUIOd ne astw eT e ape & 
: OAC ep sasudanua xne sadtAlas sap a[quiasua, 
Ins Juanyur nb ajeyuozuoy uoneoiydde p sayyiqissod sap jaya ue 
JUO UOHRAOUUT| Jo aAISOOUYPa} LT ‘SadUAIDs sa] ‘ajeuONeU sTWUOUOD 
SUPP IPI[OS INJ}PAOU JULUIAIZIUL P [anUa}Od UOs 30} ap a}dur0d apual 
98 B JsanQ,| Jauaue Inod uonIsod auuog ua jsa OA ‘sayqeidepe 
uoneysaid ap sauistuedaw sas & Nb sure sanbisayens saieusyied sas ke 
‘91109 af[a afjanbey Ans ajemutsoid-ayergpaj uoneisdood ek] & adeIN 
"UONPAOUUT p sauueIsold sap Jai9s & a[]adde | (Oqd) epeuey sang] 


IP SWOUOIE| IP UONLIYISIaAIq ap Jepuew 2] ‘sInqap sas sindag 


epeues sang, ap alwouogs | ap uoneoyisianig 


8'93'pad-dap'mmm//:dyY : Ga aus 
8)'93"pad-Jop® [eAVSNe : [I11INOJ 
OPEE-266 (G18) : 22[aL 

L871-L66 (618) : Tl 


SX€ X8{_ (22q2D) [MH 

q ns ‘OIL dd 

9[[IA-2P-[2}9H aM “SOT 

[[ sey ‘asej0g np aoxjq 

aBel9 28 

JaqenQ) Np suorsgs sat nod epeury anbrumouodg Jusuaddojanaq 
uonejuaseidal ja anbyiog ‘fediuud sayjiasuog 

Ja8ny puowcey ‘W 

SJUIWIIUSTaSUay 


‘ "UONRILIGR} L] ap Naas np 
AWd OOT & gtyenb inatuasul un p sadtAas sa] aauue anbeyd WuMo, # 
“UOISAIOULPA], PANLMIUL] ap JUatuaouRy J] sindap sagaD FWd ST ap [eI0} 
3] arpuraye nod ‘saypereddy/azatpneyD/2aqand ap uorsai ey suep — 
sanbisojouypay qWd bu ap yuawaouey aj aWargDUeUY Jahnddy # 


‘SUR SION) DLP SeIpatu xNeaAnoU ap UOHeaD k] & 12 seIpat 

DINU sap Na_Pes aj suep sasuidanuea ¢] ap yustaduRTeId Ne JengiNUCD = 
‘yusUIargDUeUY aindde 

Ib sanbisojouype} smayeqnout saj suep ‘sue sion ap apouad oun 

ins sanbisojoutpa} qWd ap eute]UaN aun, p yuataoUue] Ne JanqiUOD w 

‘Daqend Np AWd 

19] Jak a180[OUYPa} ap HaysueN 3[ Ja IYpPIaYaI P| JayIsuayUTP ana ua 


sauleyfe P sual] sap JUON|qe}a Mb saypratpai ap sanuad ap uoHRaD ap ya 
Torsuedxe p ‘Uonesiuepowi ap sjaford bub ap uonesyeal P| Jastioary 
L-§ Ue sanbisajyens suoneusa¢G 
| 
‘SadLJPAOUUT sasuidanua 
as JaAndde ja uorse1 e| ap anbisojouypa} gDede> ey] Jaddojaaap 
nod ‘F007 & G66 ap ‘IMIsq,| Suep sIe][Op ap suOTIw ¢’g JaDa{uI Op 
SY] SuZIsION guy) ‘egynole InajeA ev syinpoid xneaanou ap jurod ne an 
JOW & J2 Saiso;ouYpe} sajjaanou ap Jajdope ke sastudanua saj Jape p 
IVP Wd $2] 12 sayPeyPaI ep sasUad sa] aua satsiauds sap 391 
2 anbisojouyda} wueUNaidanua ] Jasuoaey Inod ZQ0Z 19 G66 annua 
IL[[OP IP SUOT][IWI G ap sUOTUAANS sap eIaSIIA ‘QNSUTUILISTUI], 
IqnIqy, | 2p UONUaUT] e ‘SY] aNNe auy) ‘E007 & 8GGI ap ‘sue but ins 
QIDESUOD Ng A OP SIL|[JOP ap SUOT]IIW €’T] ap auUTUIOS auy) ‘2UTAOId 
2] AP auNeW sjodouype} e| J2eqanQ Np sq,] 9p WOI8aI e] ap aItey 
IPIAIP SY] $28 ap aun ‘a[duraxe eg ‘a[LUOISaI aIWOUODE | INs sajeIn} 
INNS suoissnd1edai sap OAR p sajqudaosns sy] sap gour] & OIG 
JIL| PP INaydes 2d Jasi[ejAad & JANqLyUOD eA INb saNeLNtul aun ‘jRanuoW 
P ISq| SULp ‘snsuY ae]UaUIaUUOMAUA a[odouYpa], ek] ap a1Aneo0 ua 
SIL P| SULP SIL[[OP ap SUOTT]IW ¢ INSaAUT a}dwod Dqq ‘anno ug 
‘QY1ayaI ap autwieIs01d uoOs ap 
uaWassisieja | mod anb tsure anbydo p yeuoneu inyNsuy] ap sao} 
e10qe] Sap uoIsuedxa | nod sie{[Op ap suUOTTIIW G‘Z] P1ISIIA DA 
‘JuaWIaIUR] Np 
2 JUawaouejaid np saseyd xne Jaredaid as ev sansojouyda) smmoaueid 
aNU2 sa] aple Nqq ‘sanbisojouypa} sinayeqnout p neasai un, p sanbrul 
OUOIE sUOISsNdJadaI sa] gnjeAg OAR saide ‘QWQW aq DeqanNd Np 
Ma{ugsul sap apsC, | Ted saoury FW UoNeiedo | ap awuresso1d 3] ys 
mod |i.nb isure sa,9 ‘WoneILAIqey ap sapg201d sinaq suep satso]OUY 2} 
3[[PANOU ap Ja1B9IUI & JURSIA FW Sap Saloid say JaAndde p anunuod 
MAG ‘AWd-TACI awwevorg ne avid ‘anno uy ‘gyDIeUI Np UI 
addojaagap ap Ja uoNeaouut, p ‘q-y ap sjafoid sina] nod utosaq yuo 
MbIsojouysa} UONLIOA & sastidanua saj JUOP spuo] sap UON]UA}GO | 
MPO] SaIQOUeUY SUONNINSUI sa] JAR DAC ap yeueuaed I] 
‘31BOTOUYIA} Ua sajstpeDads sap e $gIdP | JUL} 
[De] Ud ‘2]eJUIWIUUOITAUS UONLSI[RIIIUIWOD ap Jo aIso[OUYPa} P| 


p UONeNsuowlp ap sjafoid sap sast[eal & FWad $2] Jeple inod epeuey 


B66 — alGojouysa) ua J8 Seaualas Ua sajeiapay sajnyse saj sns oddey — snuaynos saiGoud sag (v9 


JUSWIUUOMAU JaAev JeLIRUILed ap a}Ua}Ua aUN NPUOD aNNO ud e || 
“AW4d $2] nod sayemyonns suoissnd1adax sayueyodut p A0Ae p sajqn 
-dadsns yuos sjafod sad puenb ‘794 eB] & ayD1ayDa1 ap s}UawWassi|qr}a 
sa] red sruunos sjaford sap uonesedaid ey nod aIgIUeUY apre aun ju 
INO} |] ‘(dV¥d) WonRsteD:aUTWODaId | e apre p aWUTeIB0Ig a] ‘sastoD 
-9qanb gwd sap uonuazuT,| e awues01d neaanou un p uonowold 
P| 8 OUND 2 Jaae Jadinied ap ajdaove issne e [I ‘([YVd) afjatsnpur 
AYU LP] K 9ple Pp IUTWUPIBOAY NP aiped a] Suep FW xne ayp1oye1 
R] Inod apie | ap ALYJo & URSTA DYND np aanentury andde yqq 
‘sagalid suonestuesio saj jo epeueD Np sayr1aypaI 
OP S[I9SUOD So] ‘XNRIgP9j SaIQ}STUIU sare say Daae WeLeUaed ua ayia 
“Pl OF ‘sastovaqanb qwi sa] Ins joedur uos Jastuxew Mog 
‘(SuI) sanbisarens saeuorsar saanentuy sas ap sanbiSojou 
“UP2} S}9[OA Sap Jo FWd-AFC] ewureiso1g uos ap juaweddojasap 
}2 aPIaYaI ‘UONRAOUU] J2[0A Np ann ne siey[op ap suonjrm ¢g 
JUPSI[2}O] suONUaAgns sap 2090 B (9qq) 22Gand Np suorsar $2] 
Inod epeuey anbrumouodg Juawaddojanag ‘G66 [LAP 1 2] sindaq 
LS Ua suonesteas sayednulig 


Jaqanp np suoifiad saj snod epeues anbiwouoss juawaddojanaq 


epup pedmmm//:dyy : gay aus 
BD‘ pup pel Ousopsesyq : Jawino) 
8€00-966 (€19) : 291AL 

6992-766 (€19) : TAL 


THO VIN (oneIUG) eMeNO 

neapry an ‘COE 

J[PUONLU asua]aq P| AP IaIsIUIp 

asuajap ey inod yuauraddojaaap np Ja aypsaypai ke] ap UOTIAIIG 
sanbisojouypa} Ja sanbynuans sanbnrog ‘MapaI1q 

UZOW Jesu] “W 

SJUIIIUSIaSUdy 


‘sanbisojorg sjuase 
sa] aNUOD gst[NN ana ,P aqndansns (eseu Imayestigajnd ap atw10J snos) 
neaanou uoneoydde p atustuedaw un ev jadde juoy nb NGy,P aseq e 
IQBULP SURS }9 S2LIYJa SUIDILA Sap JUIOd Ne JUsaTfaNe JIU UO 

AGVS np sadinbg sasaeu sap Jae 
UONPIOGET[OD ATONE Ud JURT|IEALN saLUIOJ-Sa}P/d sap & advI8 JULUUOIS 
-saiduit Uor}da}2p ap a}ede> uN I1ua}go Weanod uo,nb ganord yuo 
sIessa Sa] “UleWap ap suoNeado szq Ins FqyS sauteysds sap Januajod 
pedUUT,| 121e}SUOD ap aITIqIssod ek] SSUINLPU Jo S[RARU SUILIQE S2DIAIIS 
sap s}ueaSLIIp xne JUUOP Ja}ja Ua UO S|] ‘2UUSIPeURD eUOS Np aisojou 
-Upa} P| Inod yueae ua sed pues uN yUOs TU p-aunedoy-epeury ({qVys) 


gouanbaly asseq b fijae IeUOS Np SQDINS IP SIXUUOINOD SIPSSI So] 


£9) ul S/e0 a8 siOarens ny 


‘'gIAIns ap agsuold ap juatwadinba p aigojouyra} 
UN, P UONPST[RDIGWIWOD ap Ja Lajsuey ap ‘Julod ne asi ap xneaen 
sing] Inod g8o0[ouyda} ap Waysuen aj nod xne1gpej syeuRUaEg 
sap xd un NdaI 1UO paw] sarsojouypay, Woddng afrq uojapeD ap 
POOMIIYS UOL|[NJ UOISIAIG P| IP 19 FWOWL| AP sINIyPIIypD saq 
‘SQOUPSSTRUULOD Sap UONSad P| ap I}1DeIUIa | 
AHO & JONALUJUOD JUIUIZINSSe PA Ja ULLWp ap JUIWIaUBIasUaL 
Np asdjeur p s[ano sap wedap ap jutod 2] eias JI ‘[e]UILO JOWTY, ne 3a 
aTUSOg Ud 9}S9} 9}9 B aWa}shs Np adAjojo1d UP) Ja}NsUOD ke apIoey aaIN} 
“os S2QUUOP ap aseq uN k adeIs sanbyads sulosaq sap ek a1puodar 
nod n5uod g}2 B ‘sagUUOP sap 2}da][Od e| ap sadeig sasnaiquiou ap 
aseuroyne Inb ‘UawWusIasual Np a}U10(Uod UONsas ap autayss aT 
‘TIUgAe | INod epeuey Np asuajap ek] ap uoNeredgid 
P| Jo} [IOej R JUSTIA SUONRpUPUTWODaI sInaisnjd JuaNUOD (dse‘a onuI 
/peayedem/ews/epp/ds8p/eopup'spra‘mmm//:dyyy) poayy doy 
ay : 0107 puodag aouafag upipvuvy zImMnuI ‘wMIsoduds np que} 
-[nsg1 Wodder aq ‘sarteyprU suonesgdo sap yuauafnosep 2] Ja aIMeU 
P| Jajja Ud PIIUIIOJSUEI} ‘S3][2ANOU SalZo]OUYPA} ap 2dLNRAOUUT LOND 
-yjdde | ap yueyNsax ‘UONN]OAI aad ‘sary sarteye say suep uoNN| 
-OAQI RP] R BUUATpeUR) UONDPaI | ap Japred nod YTOz ap Pjap-ne epeuey 
Np asuajap L| Ins wintsoduiAs UN, Pp s1O] STUNgI JUOS as aLAsnpu | ap 12 
Sg}ISIIATUN Sap ‘epeueD np sare sked sap ‘NW Np s}ueuaaraqut sag 
6661-8661 ‘LS Ua suoNesieai sajednuLg 


‘ajeisayul }urod 
Ne Ist P| IItej UIP aitessadgu Os [IL Nb sues syuassaura 39 xneIANOU 
sjauuoneiado sautaysés sa] nod aruas ad ap suOTNIOs sap JapryeA ap 
juaHauLad sanbisojouypa} suoMeNsUOWap sa] ‘asuayap Re] nod suon 
-eot[dde sap moar p sajqndadsns saoineaouutl q-y ap suontsodoid 
sap asnpul | ap 1ua}qo nod awistuedsu JUROdUTT UN ana p anu 
UO) asUajap P| INod a|faLNsnpul aypsaypal ap IUIWeISOIg J] “sadLNRAOU 
Sep! sap Ja10]dxe Juassind sii nb mod sinaiayxe sina}e1Oqey[Od sap k 
32 NCW Pp sinaypiayp xne sgpiooov alginueuy apre | e aguue sed sie] 
“JOP ap SUOT[IUT 9 axes anbisojouYPa} JUaWassNsaAul P spuoy I] 
“epeued aj INod sie[op ap suOTT[Iw gz B SagUUNsa saaquuojal sap a1gUa8 
JUO g[EUONLUII}IUT JUQIs e| INS QuTeLIed [Nb ayoiaypai ap sayanoe 
83] ‘NAW Np gp aieuayed un jos suuarpeued amnsnput| anb uarq 
Jo ‘ONO Ug ‘SOMUI-P.NXA JUOS 31Q8 [IND sayAnde sap gNI0W eI ap snjq 
‘aigojouype) e| ap uoNedt{dde | e saanzadsord sapme sap ‘QYIUPAI PL] 
ap autres PR] 33NO} aIANOD asuajap ey] Inod q-y ap auTuIeIBOIg 27 


‘(eHaqry) 1H auDIpay ap said ((sqyD) PrRyyNs YO = 
(oue]UQ) oJUOIOT e 
‘(AWOWI) 27e}ueueuUOIAUAa sUDepPeW 9p [IAD Jo aITey[IW INNSUyT w 


(OGY) eMeNnC CUO | 

(29q2Nd) 2aqand ap anarfueq ua ‘(ACYO) Jane GUO 

(asso2g-2][2AnoN) ynowyeg e (yquD) anbnuepy quo 

: SlasueN9 12 SUaT 

“eure saiteuayed ap apie] dace ‘(GYyD) asuajap ek] Inod sayaraypa 
ap saua2 bul sa suep sagindaxa JUOS G-Y IP SIUATIE sap 

‘UONRUWOFJUL | Ip J2 SINasuas sap saiso[ouYpDad sj }9 sUTeLUNY sautaysh 

SaJ ‘EUIOD ap sautaysds sa] : sINI}Das spueIS sion sup sTedyI sjalox 

sap Jed sgi98 uononpold ap « sajquasua » sap ‘saanentul 97 Juednoss 

ANIONS IUN,P Iped a] SURP ‘saUUaIPeUD sadIOJ Sap s}Uat[ sa 


JIAR JIQIUOD IP QISTUTLUPR $9 ISUJIP PT mod du 2p JUIWPISOIg cal 


‘xneneds sauia}shs s 

UONPWO} 
P| 19 UONNedgI RY ‘UoNIsmboe | nod uonestapow ja uonENUIS & 
anbisojoupAsd Juauiapual & 
UONLUNOJULP xneasal sap auan8 & 
: Sanbiso[ouYda} sInaDes 
XNPIANOU SUTL}III SULP SJISUJUT SJULSSIOID SLOJJa sap yueo|dep ue 
‘NDISO[OUYIA} JUIUWIASST}SAAUL P a18a}eNs JUN k IRIS SYP $2 Aaa 
ACU PT ‘(2[durexe red ‘sasi8raug xnergyeur xneaanou $2] 32 andy 
-9u98 UONe[Ndiuewt ef « s}Uasi|[aqUt » xneLIg}eUT say) aBoouYpe} BF 
ap apided jugwaoueae | ap anb Isure (suonedunuwod ap 33 UONeU 
-IOJULP IIN}INseyUur | aNUOD sanbeye sap yp yuaweanne) sanbrnsurdse 
SIVUIW SIP XN JUOS I2Aa[aI IP ag8IeYD 38a ajja,nb syap xned 
-Duud saq ‘anbisojouypa) ued a] ins sayuewoyiad Ja sagredgid uaiq 
sIno{no} JUaIOs sauUa!PeUeD $210] $3] 12 (NGW) aeuoneu asuajeq 
P| ap asaisiurw 2] anb aos ua aie} ap Jda(qo inod e (qqud) 
asuajap e] Inod yuaweddoyaaap np Ja aypraypeI e] ap UONDIeIIC eT 


L-§ Ua sayusueutied soyanoe sayedinurg 


ajeuoneu asuajag 


e‘o1us'mMmM//:dyy : gay aug 
e) UM saue(‘qoy : jawnog 
9860-1h6 (€19) : 2212 
18€Z-066 (€19) : TL 


JUO VIN (One) eMeNO 

[PaNUOW ap ulWaYD ‘00ST 

ETI-d ‘8S-W JuaUIeg 

epeuedD Np saydJeypal ap [euONeU |IasuoD 
uonenyedg jo UONRYTURId 

IN eIIq 

sawe( qoy ‘W 

s}JUDWIIUSIasuay 


‘gujenb e] ap aoueinsse p 
SIULUPISOId Sap M[qe}9 19 XNEJUIWIUUOILAUA SiaBURP sa] JBIPNIe ‘sures 
UOS JIU Vp s}INy say anb Jamsses mod wg] ap sunpord sap juaasas 
98 ST1O}JLIOL] SI] “SZILISNID sap ja sanbsny{[our sap saurxo} say JayN 
Uap! Inod ja Jaw ap xnka $j Ja sanbisojOI snssq say ‘SULIUI s}USUIPas 
33] SUPP S]UIUIZ|Y,P S2deI} Sa] JaINsat Inod ‘xneLgUI sINI] JayHIE0 12 
SJUBUINSU! Sap UONLIGI[ed ap sauIOU sap I[qeI2 INod JYyND np (way) 
ULL S2IUIIISOIG Sap NINSU],] aP Say1Id 2uaiajai ap xneLig}eU 
yp sWIWIeIOIg NY IULYUOD UOJ JanUa apuOW Np sajsdyeur sq] 
‘SadTUUIA ap 
URS P| IP SANUS Sap amjUay Ne Ja ‘aljensny ua ‘Kaupds ap ai0ys 
PION [eAoy Jerdoy.,] e ‘epang ua ‘wyowppors ap eysurforey [edoy,] e 
Sluy)-sie1g xne ‘Uo\sog ap [avis] Ylag [eydoy,| & saqisn[nu sanbrurp> 
Tessa Se] apuetdanuap outed ve yuaiA uC ‘Jeydoy,] e saynutur YE 
2 OZ aP UONL}][{Nsuod auN suLp jNO} JJ ‘QUSI[RUI NO aUsIUaq }sa aT[a 
$ JQUIWI2}2p ap ja SagUUOpP ap anbueq Ing] ap saqjad Jaae amDads 
JOS 9p S2QUUOP Sa] JaredUIOD ap ‘INassoIs VUN JasI[eNSIA ap IINsaul 
J2 JUOS SUAIDTUTP sa] ‘anbrun [NNO 32d & |deI “Ulas NP sIadued sap 
8e)sIdap a] nod anbyousew sueuosal ed auaseuit p [eads ynisod 
SIp un Jutod ne jaw Sadruul & DYNO Np Msouserporg np inyNsuy | 
alensny ua ‘Aaupds ap a1oys YON [eAoy [eudoy,] ap ‘propunopy 
IAJOIL7) ,C] 2] BAL JUIUeULIAd UONeIOGR]]OD ks ap a}Xa]UOD a] sue 
‘aI80]OUYII}01q P| IP 
UR Wa][e SyDIeW Ne saoov JUaWa[ILy snyd JuOINe ‘— qwiq $2] Nowns 
— sguuaipeued sasiidanua $3] 32 ‘aNTRUUOD xNaTUI JUOIJ as a180 [OU 
YP2}01q P| IP UUaTPeULD aINLUNWWOD P| IP SAIGWU Sanne sey Jo 
TUL] ‘2WNo uq UaweuUoNIpuosorq np Ina}des np anbynueys a 
MbIso;ouYa} JueUUTe | Ted epeueD ne same JUaIos spueWay[e sins 
SIJSQAUI Saj aN ad & aIpuane s jnad uo Nnbsind ‘guuatpeued stNsnpul | 
P $2}}9Ia1 $3] 9 JALNSNPUI JUIWassNsaAuT | Jo}UIUISNe p Ja epeueD 
1e JUIWIUUONIPUOIOIG Np auTeWOP 2] sup sINayDJeUD ap aiquiou 
| aNJOINIV pP sasejuRae inod JUIWUL}OU OAR WeIAIp UONLIOGR| 
[09 aa ‘suUseUWaT]y,P ai8ojouYPa}01q Ua aydJIYIeI ap NINSU],] ap 
Mbisoforg atuas Np UOISIAIC] | JBAe UONLIOGE|[O ap P1OIV UN gUBIS e 
NINO Dp (qu) aojouypayorg ua ayosaypel ap NINSUT,] ‘GGT UA 
‘SaaANOdap $a[aanou say ins swoddes sap axmpord ya 
JONPIOGR][OD e] JBBeMOdUA ‘oyDIIYIAI ek] IQUUOpPI00) Nod sazeusted 
IP SaITeJUIUIS|AWOD SUONP]]L}SUT Sa] 39 S2IUA}QdUIOD sa] ‘SaURSSTRU 
UOD sa] Ins puoy wey mb ‘sanentur syed e juadpnied ‘uosdwoy], 
2 PUON ‘sajjamsnput sasudanua xnaq ‘ajurod ap samnjonjsouru sep 
130[OUYDa} P| J2 anbydo-oueu ey ‘anbruosda[goueU P| INs sayPIotP1 


G66 — alGojouysa) ua J8 saaualas Ua Sajeiapay sainiae saj sns Woddey — snuaynos saiBoud saq \29 


Sap Juauau Inb suzgdoma sanuad Z| Ja suatpeued xneAou yiny puaid 
“WD [2 ‘QYNO Np sainjonNso.DIW sanuad sap s2ouads sap NINsSUy | 
1ed aguUOPI100) }s2 ajja ‘epeueD Ny ‘auIeWOp ad suLp aYDIayDaI ap 
ssuuaadomne saiANe sap Insye10qe|[oo JuROdUMT UN epeUD Np rey e 
SaININSOURU Saj Ins Jyd1atPaJ ap 2UUaadomna-opeURd JANLNIU] ] 
‘OU ana p ayaW 
9[feNINU sUesseUUOIAL IP PIONY[ IP G6GI 2140190 ua aMeUsIS ek] 
‘ep aulej PA IND JLRAoU gfeuoNneusajul UONeIadood ap yuada1 a]duaxe 
UP] XNeUOLUIAIUT sasueLpe sap UOIsUedxa | ap aseq JUIWOD amnsaut 
ap sUOje}9 $s 9p adUaTAInbg | aNeUUODaI B epeUeD Np xneDIIWIUIOD 
saleuayed sa] UIUL UO sajUazUd sa_ ‘safPUONRUIAIU! sayua}Ua sap aN 
-U0) & JUaTO[dwas Inb aisojonaw ap xneUONeUIAIUT SaITUIOD YS| ap 
snjd suep Japea| un aWgW-In| ‘aInsaw ap xNeUONRU sUO]R}2 sap INNSU] 
uos ap uonedipnied ey & a0e18 ynoLMs Hey a] |] ‘[eIpuow guyoreU 
3] Ins Jasoduis & sUUaIPeURD SaLNsnNpul sayjaanou szq 32 sastidanuea 
Sa] ISUTe JURprIe ‘xXNeIDIIWIWOD saduLypa xne sanbruyda} sapeisqo say 
mueyde & JUeNGLAUOD Ud Japea| ap [eUONeU 2701 UN anol NYND 27 
“epeury ne 
2gIJUIUOD snjd k] Isa UONLILGR} L] IP ILNsNpu | NO UOTsaI PY ‘OLILIUGC,] 
ap }sano-pns a] suep Iasdjeyed uN vias nb jeuoNeU JUawassi[qeia 
UN }$9,F) ‘SAUUAIPRULD SALSNPUI SasnaqUIOU ap g}DeRIYJa | 39 aLANNad 
-WO) P| Jasstodoe Inb ajutod ap sanbiuypa} sap ja sno sap daAR 
‘QDUOUI Np UIs UOS Ua QoURAR sNq{d 2] 19 Ja;dwWod snjd aj UoNdaduOd 
dP }9 JPIayal ap JUIWassi[qey—a | SA ATL aud eI ‘Aayueyy “W UOTeS 
‘uoHesI[eNsiA ap sjrisodsip sanne ja sanbrydess simajeurpso sues 
-sind ap sed sgyuawiye sno} (uorIsrauUT p anbse adAj ap adeupyye p 
sjnisodsip sap 32 [leak] ap sajsod sap ‘UOIsIaWUIL Pp oAnod e sinw 
Sap ‘UOISIIWIT Ua UONdadUOD ap SaT[es Sap ‘UOISIAWIWI,p ay[es gun) 
a][aNUIA 9}I[ka1 ap syuswedinbg p spuow np aoieaou snjd ke] 19 a}sea 
snyd be] UONDATJOO P| LGR [J ‘OMLIUC Ula}saM JISIZATUP],| 39 SIOIOW 
[e1auas) ap [asaip WOISIAI] P| “DUT ‘ededsayey/paywry] suoYyoNI2/q 
‘epeuryy [S$ — SJalsnput saireuaed ya sinaye1oqey]Oo $3 19 DYNO 2] 
aqua anbrun uONe pas aun p sped 2] Suep aUUONIUOJ aNuaD aq ‘AgjUePY 
uYo{ ‘2EsNpUy | ap ansturu a] Jed a1quia}das Ua ginsneUr JUIWATII19 
-YJO 312 & OUND Np agisaqul une} ap sanbruypa) sap InyNsuy,| 
ap (AL) Janta JuswWeuUOIAU,| ap sanbruypa} sap enue) a] 
‘uoneonpe ua 
Ja anbisnui e] ap 32 ajored ek] ap UONesI[gpour Ua ‘a[fanuiA g}I[eaI Ua 
suoneot[dde sina] ap 32 seipauy [NW UONest|gpoul ap saisofouyre} sap 
JUILULOP 2] SULP SayUada Sa}aANOdap sap Jared ap anbrun worsed0 
aun anbnewlojur auisrydess np sansojouype} xne Ja suoneoydde p 


12 Sja_D13o] ap sinaydaduod xne ‘sMayay xne WeIJO aI] “PMENO,P 


19) Ouy-S/ea a6 sibaens/ tn 


JUSIIAIUP],| 19 OUND 2] Jed Juawajurofuod agureued ‘ayeuoneu 
-I9]UI QUAIIJUOD JUN RI GG WWW AeMYOS JasVUr] }9 [AW] SayeI0] 
sastidanua sat puardwiod inb ‘sayiqow sjuase sap 2ouel|]y,| suep 
aeuaed ‘eMeNO,P eUSIAAIUY),| IP SINOIUOD 3] IaAR ysTURBIO 219 
e [| ‘2ueLY Ua ‘9 SU’ ap aISIaATU}] | anb sure anbyNnuats aysiaype1 
e] ap feuoNeU aNUaD 2 19 DYNO 2 aNua saguue sinaisnyd sindap 
JT[qeig XNeasgi sap UONsas P| Ins UONLIOGR][OD aun p JUIWIassNoe | 
11219, AdPINKAsal IP SAIIAIS $3] 12 III[IGOW L] ap 33 xnvasal sap UO) 
$28 P| ‘UONPULIOJUL | 9p a}UIsz]Ja}UI UOT IL.NXe | awUIOD ‘suonedTdde 
SIN] IP J2 S9[IGOU $]Uase sap ai8o;OUYDa} P| IP saaANOdap salatusap 
sap Japied ap uorIsedd0 auN sanbnewosUI xneasgi sap sansojou 
-Y2} aj Ja suoneatidde p 12 sjais1s0] ap sinaydaouod saq ‘sInayIeyD 
sa] Inod yejuassida1 66 VIVW (66 WWW) 6661 seipawniny 
UONRSTTaPOW 32 (66 VIVW) suoneoTuNtUUIODa]9} Ua suONeITTdde s2y 
od sjuase saj IMs [LUONLUIAIUT Jatfaqe Jarwiaid ay : xassng ans ey ap 
SIT1O]LIOGR] Sas SULP SI}ULLIOCUT Sa}TANDL XNap ap 210Y,] 219 W NUND 
NP UONLULOJUT]| ap aiSojouYyPe} ap ININsUL,] ‘Jatuap a1qo}o ug 
‘sanbruypa} sajjaanou sap ja syinpoid 
XNIANOU Sap g}IeIYJa,| ap asiogid snyd sept aun sjanuapisal sina} 
-MNSUOD Xne 2 SISLINJIe{NULU Ne JUIUUOP Sajsi[eaI SUOTIPUOD sap 
SUP SIPSS2 $9] ‘UOTINISUOD ap sanbruypda} sajjaanou sap Ja sIna}RAoUUT 
syinpoid sap JUsWepual 2] Janfeag,p JOMtuHad sutoWa} suOSsTeUT 
S3g ‘UPDNY J9 JUawaso] ap ja sanbayjoddy p suuaipeued 19190 
2] ‘OUND 2 AUS NPUOd sreyfop ep uo ¢’T ap Jeueuazed un p 
MN 2] 18a [[ ‘Sa[[aHueptsay satsojouyda) sap uoNeyodxa p syprew 
3[ Ins anb IMaLiayUI gydIeUI a] IMs JUL} sadLHeAOU sauUaIpeUeD saI8 
-OfouYIa} sap UONeST[NN | J JUauaddoyaaap 2] JajNUINS PA YIDD 27 
‘anbrun aypsaYyoa1 ap JUWassi]qeia [aANOU ad ap xnRAeI} sap JUOIIDY 
-Uaq SIALINIIL{NULUT Saf Ja S[aNnUapisal sIMa}INNsuod say ‘sIna}eU 
“WOSUOD $9] ‘6661 2140190 Usa PMENG ¥ sajiod sas WaANo JUaWIaTIa!D 
-YJO & (YLDD) satjanuaprsar saisoyouypa} sap uarpeued anuay I] 
‘JUIWAWAANOS Np J2 ILASNPUL | ap SJURUAAIAIUT XNaIquIOU ap UONUAHE | 
aime elap e IsanOone] ‘WWauadue] Uos saide ue UN p sUIOW ‘Jug ‘aT]au 
“uorssajord g}uRs ef Ja QUDapauL eI ‘asuajap e| Inod yuawapuar Ney 
san} B MNsouseIp ap 1a anbisojorq aseysidap ap satwaisks ap uonel 
-9U98 a][aANou e| ap JuIOd ne ast PT INS aNUADUOD as asiidanua meq 
‘aLans ap s]uase $2) Ip UOTDalap ap sar8o[OUYPe} ap syuRssIOD sno! 
NO} xneIpUOU suTOsaq sap gpred sroye UO ‘ADULYL] JUNIE 54, 12 
BUONSULY PIAeC] 'W ISaNHONL],P sinajepuojod say] ‘RMENGO, P a1A k] ap 
SQUADS Sap [I9SUOD Np aPUONU affanuUe IUaIgJUOD IWaIxIs P| 9p 
SIO| JOIUJap IIGWadaP Ud SagUBIINOS 9}9 JUO 2}9190S ke] ap sUONeSTeaI 
sa] ‘sanbisojorg 32 sanbrurryp auan8 ap squase sap UOTeIYNUepr | 


}2 WoRDaIgp P] Inod sapides sNsouseIp ap ja aseysidap ap sautayscs ap - 


Jutod ne astu P| si2a sgid0id spuess ap ast[eai & ‘QYNO Np sauiaanosap 
S2P a9ALIaP gig190s ‘UONRIOdIO| IsanHone] eMeyC,P asiidanuay 


‘QYDILUI Nk SazO}e1OQe] Sap sai8o}OULYpaI sayjaanou smaq} 
laigsuen juassind sastidanua sa] anb inod nduod sa q¥q a] ‘epeury| 


ASNpuLP Od euureisoid np Jo [YVd Np asudanuaod aun ‘(gyd) | 


UONPRST[PDIaUIWOIgId e] R aple,P IUIWILIZOIg Ne avs aiteynuess | 
JUL[NIOU! UOS ap JUaWeIUe| 2 INod o1gDURUY apre aun nuaygo e| 
UAW ‘Juautu9I91 NOL, “OYNO Np Wd 2] ae sue Z] ap aourryye uos 
e asLidanua UOs ap suONesI|eal sap anued apuess aun anquyye ‘dey | 
AeLINW 'W ‘YAW ep leapisaid a] ‘gG6GI Ua suOTTTIW ¢’¢E e saassed | 
JUOS Sa]? ‘G8GT U2 $ 000 OE eP ‘sayjanuue sajuaa sas asnauIsiad | 
UOde} Ip JayUIUIsNe ey & YgWy ‘2qIn0} e] & Ja sapinbyy xne jadde yuesrey 
satula}shs sap ns agseq ajep ansuoy ap arjqeia UONe|NdIOUL p aisojouypa} 
dUN JURIONIUIe UY “SaraseLNo] saqueyd sap Ja sasnaurtunsyy sap 2302 | | 
ap anbisojorg uonexy ap a}Deded e| WUasJOJUaI Inb sayjammeu stig} 
-2eq Sap }UOs syinpold sa_ ‘sasnaurUNsa] nod syue[NdOUI, p a[eIpUOUT | 
afJatpa| & UONNGIsIp e| ap J2 UoNINpord e| ap ‘uoNdaduod RY ap apy 
2p Jolp UN jsa UOO}eYsES ap (YGW) ‘dioD uayoziyY oIgoDIW eq 
“S21qI[ XNIIPRI $2] JAR 
uasAxO | Ip UONDIeaI PT JWaNbos Jo WepAxonNUe,p BdyYJo UOJ J JUTUT 
“PUA ap sasop saqnad ap anb gjaaai JUO OYND Ne saasiyeas sayiaypal 
Sa] ‘Sa[P1qgg122 Saljoquia xne ja sanbeipsed saipejeui Xne sgqosse 


sajixored xneotpes saj azimpoid mod ‘sarqit xneotpel say ‘Sayqeysul 


Sa[Ndg[OU sap IaAe }1SegI QUgsAxO | puenb ynpold as ejay ‘sanberpred 


SQIPP[RW Sop jo SOITR[MISNU SUOTSZ] Sap ‘SoTQUe Sop JUIWOSSINp 


UN ‘[OJZISITOYD sp UONLPNWNIe IUN JUaTeIJasNed J IUTUIeIIA Ua 
seule) Sac] ‘g]URS P| INod ja xNeIIpal s}UIUIa}TeN) Sa] SULP J UT 
“P}IA P| 9p 2ouReWOdUIT,| ap a}Jaanodgp ks Nod Ja arwTYD e] ap aye 
-ads a]jaanou aun suep saruuoid ap xneaern sas inod asuadwosai 
1232 (DYNO) epeuey saypraypal ap [euoneu flasuog np anbynuans aq 
‘PlOsu] Way ‘We epeue|D Np aruas ua ja squats Ua JOP ay[iepaw PI 
SIWl & JIWIe] OLUOJUY ‘W ‘epeueD Np Joyp Ua a8nl 3] ‘GGGT [WAP ZZ I] 


epeuey) Sayaiaygal ap jeuoneU jlasuo} 


(1661 sindap HNSUp 2] Jed saadonoo 
S9SINOg Sa] Ja SUOTUaAqns sa] Ins saguUOP ap saseq) 
wy UuOpaseg/}[nsa1/sweis01d/ed‘d1asu:mMMM//:dyy 
eo'Susi‘mmm//:dy1y : qaM Sars 
e)'D19SU@Iesnys"aag}s : [a11InN0) 
SP9S-206 (€19) : 22IL 
6hP9-S66 (€19) : TL | 
PpRULD NP als UA Ja SajfaINVU SadUas U2 SayDIIYIII ap [Iasuog 
SIPPUOTLUIAIUT SUOTILIAI 9 sanbNTOg 
Inaaq 
Iesnys 2Aays ‘W 
SJUIWIIUSIasudy 


‘assounal P| Inod saouats ap awuress01d neaanou un yuRad 
d2 }2 savuas sap uoHoword ej nod yyug-jeeyIPy XUg sap II] 
qesuodsai e| JURWNSse Ua ‘sadUaTDs sap UONOWOAd eT & JUaWAATIIe 
T28S219]ULS & FUIUIWOD [I ‘eNO UY “xNeaAtu sad ek sanbneweyeEU 
SQP 12 SAUIDS Sap JUIUIaUSIasUa | ap UONRIOI[aWe,| & IaNnqIUOD 
mod ATLPUOIS J2 ILL JUSWAUBIasua | ap sajqesuodsar sauustULsIO 
Sap DAAv s}eLIPUaLIed sap aINPUOD a[dwaxe Jed yeunod |] ‘azooua snjd 
uadap 2[ 2p suadow! sinaisnid asesiaua [lasuoy a] ‘sawuressord sas 
ap 2a10d ey yuassedap mnb saurewiop sap suep yuanyur elap jos jE nb 
uaIg “NSUO Np 2uanyur| ap Japed uarq yey [I ‘uswawerxnag 


‘Tlasuo) 


np suONUaAgNs ap sawmUeIsord sarne P & $98Q][Od Sap a1[IqIssTUIpe. | 
rastye19q)| dP SIO]L PIISPSIAUA [I ‘SUR SION] NO xNap suep UOISIap 3129 
TaN[RAIAL PA NNSYD I] ‘SaueYSIIATUN sanay[oo sina] Jae yeEeuayed ua 
aypiaypar ap sjaford smay mod araueuy apre aun v sayqisstupe stew 
JOsap 1UOS [e18ayJoD Neaaru ne JUeUsIasua smassajord say ‘Juasgid 
e nbsni aifqeia anbyeid ey & JUaWIaeNUOD “sadsa{]Oo say amnput snod 
aufiqissiumpe,p SUOTIPUOD Sas gsT[eIIqI] & ONSUO I ‘Watlasgrua1] 
. 
: 


‘To}OU B JUOS IIBIILIIS P|] Ip UIWIPXA | IP SUOTSN[IUOD Sone xXNIC] 


‘smaypIayp $3] SUPP 12 UONLAOUUT | J9 FUIANODap L]| SULP JUILasst}saA 
ULp sa[eJUIWLPUOJ Sa}OLI sas MUaUIRW OP [I WWaWeya|[eIed 
‘Q1U98 Ud }2 Sa]faINJLU SIdUITDS UI IYDJIYIEI ap gINeUNWWOD P| 
ap anb Isure epeuey np syuvasuey sulosaq xne aipuodai ap ajqedea 
r anbigayens ‘Inayeaouut ‘ajdnos ana Hop |] uaurued uoneoygrueyd 
2p snssad0id un js2 atsayens es anb Jasuad Wop NNSYO 27 ‘seguue 
sanbjanb QP SIaI{NBa1 sayfeAIajUT & JIBa}eNs eT Jatjqnd ap snjd eryyns ou 
junb yuawapides 1s gueY YNSYO 2] euUON UO} janbe| suep nary[iw 2] 
anb }$2,) ‘Moe & a2D1exa | afjanbey] e uoIsnpuUOD ajuRyOduM snjd eT 
‘sindap g8ueyp dnooneaq & aypay el P] ap Natl 2] 
SIPUI ‘GGT Ud dat[qnd aja JeAR JINILa}UL aidg}eN}s LS ‘aQUUP | 21N0} 
lainsinod jsa,s inb ‘atga}ens es ap uswexe uN stidanus & NNSYO 27 
L-§ Ua sanbisajens suonejwuslioO 


‘WUD NP 12 DNSUO Np aigpueuy apre | & Juawarjanied surow ne 
ssONGUe ang JUsanad sayjada1 Sa2 ap amued apuris snjd e] 39 ‘2661 US 
SUOT[IW GZ ap said & [GG] Ua sIe][OP ap sUOTT]IWH G UOMAUE,p JuRssed 
‘Upayj us aduru8 yu0 ‘anbneid ayao sed sagiguys ‘SaUUaTPRULD SIUISIOA 


TUN SAP SIIIII SI] ‘S9YIIYIII SIN] IP JUV] snos UONeST[PDIOU 


-WOD P| & sINodaI snyd Ua snjd ap JUO saUUAIPeULD so}ISIOATUN SIT ® 


-‘osiaa A 
NSU 2] anb reyjop anbeyp snod aisnpur-gyisiaatuN gyP1etPaI 
e]  SuONUaAGNs sa] sULP $ OZ'T JASsHSIAUI NSU NP someuajied 


B61 — 8lB0jou4ce) us 18 suaos va sajesapa sainnae sans yoddey — snuajnos salfoud sag. |g 


S3J ‘SAULI9} SANE P UF “GG6I-SGGL UP Z‘] JUIN | 12 686T-886I 
Ud €T'T & WeNjs 3s |] ‘S2QUUR SargIUap T] sap sno) ne gyUaUIsNe 
WUIWIIQINBII & YNSYO Np ajja2 & saueuaued sap uonnqmuod ej 
ap Hodder 2] ‘apouad anad ins gor “d 097 ap uone}uawsne p xne} 
un a}uasgidar IND 39 ‘GG61-SGGI Ua SUOTTIW Eg JUNTA WO sTeUT ‘SIE 
-[Op ap suorprw €7 autad ev juaressedap sajja ‘G86 1-S86I Uy ‘sanuDIe 
JUIWIIU JUOS 38 NNSYOD Np — sjaysnput ynoyns — sasreuayed 
SaP SAQDULUY SUONNGLNUOD saJ ‘sagUUR S21ZIUJIP [] Sap sino) ny # 
“NSUO 2 IIAe JUSWIA}UTO[UOD saTTe}ISIAATUN Say IIIYIII 
Sap goUeUY JUO CY Ue saatoe snjd say sauuarpeUed sasuidanua 0G 
SaP ZE ‘8GGI Ua ‘IVP puv ago] Np UONRdYIssEpD P| UOJVS ‘G-Y aP SayTA 
-Tpe sajueyodu p Jueuaw mb sasudanua sap NuUOD ueIq }sa D-INja) 
“)NSUO 2] Dae UeT[ieaen inb sajjao ev aauue anbeyo juamnole s 
sastidanua QT ‘uuaAoW UY “8661 U2 OOS ap snyd yte}dwIoD ua 
UO ND Jo E¥6T Ud YS ap SUTOW year Ua A [LNbsind 4uession kA sIquIOU 
Ingq ‘adinied quo 4 sasudanue (oz I ap snd ‘“SNSYO Np ausnpul 
-QISIZAIUN $}ULO[UOD aypIaypal ap saumUeIsOId sap Ingap 3] sindaq # 
‘SIe|[OP ap Prel[! ET e 
SaQUUI}Sa Sa]januUR $J}}aIa1 Sap JUIQUIS 32 SUaIPeULD QOS Z ap snjd 
quarto] dura sasuidanua sax ‘saguur saiaiuap 17 sap sINod Ne NNSUO 
3] Jed sagoueuy JUaWaT[anied 939 }UO INb soyPJayPel ap syeI[NSaz So] 
INS S2gPUO} JUOs Sagallap sasudanua [[] SuUIOW ne nb gaa v aguue 
a2) asifeai asepuos up) ‘asuidanua ouNp UONReID ek] S92 NNSUO 
3 Jed agoueuy sypsaypal kL] ap sjauUoD snjd sey s}ey[Nsai sap uN] # 
‘sjualayip shed 99 
IP sanBa]joo sap Iaae JWaloge|JOO NNSYO Np aebueuy spre aun 
JURAIII IL], P| IP SAUIDs sap IUIeWIOP a] SUP SINayPIByD sep 
oor ‘d sg anb anuow b JUada1 a8epUOS UN IC “XNeUONEUIEIUT sarteU 
-a}led sap 2aAk Sagsipal a}9 JUAIRAR )NG Ua sauUaIpeuRd suoNeo|qnd 
Sap Sloan 2] ‘2661 UY C-Y P| ep UONesi[eIpuow e] ep JUIDyQUIq 
12 XNLUONLUIAIUT samTeUaLed Sap IIAP JULSSIOD IUIYIAT UN ke JUBIOGe| 
-[09 DNS Ue suarpeued sIMayPIIyp $2 '21NO UY “DNSUO Np azgoueuy 
apie] ap JuULDYsuUaq siMaypayD sap v sajqenquMe uos OT ‘d 08 
ap snjd juawijjanuue saynpord sameyisizarun suoneatqnd 000 $1 
INS (ONS) aus ua Ja sajjamMyeu saouas Ua sauuaIpeuLD sUONed 
-qnd sap ayuofew apuess e] Juasinpold sartenisiaarun sINatPIIyp sx] # 
‘sked 2] ayinb uo JuaTeamnbg aiquiou UN Ja ‘Sg}ISIAATUN Sap 
suep Juatuausiasua p saysod sap g}daavv yuo ‘QOT d Z ‘sanne q ‘uUEIp 
-2URD JLSNPUL | SULP a1OIU2 JU|[eAL — 8G6T & OSGI ap — SiaIsinoq 
suamue sa ap OOL “d Gz ‘anno Ug “DNSYO Np [Wao euwesord np 
apie | Ndaz UO ‘GY UN/P saurejnyn suarpeued sjaLysnpul smeyss9y> 
sap OOL d ST ap snfq ‘Suarpeued saitojeJOge| Sa] Sue JU2T[FeARD mb 
JeIODOP ap sazle[NI ap aiquiou ne gnquyUo) yuawasse] & NSYO NP 
({WaD) JaNsNpu Ner]Hw Ua siaisINoq-sINsY1atP sap suweisoid a] # 


6G) Ol $/en af siGarens/ ty 


“NSU Np aiapueruy apre aun ndai Juarear SII 
janbgy nod (Je10}op No as~ATeu) awo|dip aj Nuaiqo yuo syuepuodar 
Sap OOL “*d 96 ‘2nNO Ug ‘e1gLLeD Mey Inod « anbnuD » aueyodutp 
29[2AaI 1$a,S aINauadns UONeULIOJ Inaj anb yuarepap xna anua p 
Oot 402 12 ‘OOL ‘d Z & MaLgzUT WeIas s}URPUOdaI sap IdeWIOYD ap xne} 

J] 2WUWIeI801d Np ana p suostes sayediouud sap aun | 3s9 Inb mapas 
un suep UONeULIO} Inaj Juanbydde sjinb Ja q-y e] suep JuaTTIeA 
-e1) sjuepuodal sap gor d ¢9 anb quajaAa NNSYO Np sainauadns 
sapnjg Pp Sasinoq ap saiie[MN suapure sap saidne sjanuur sasepuos sa] # 
‘Q01D1aX9 19) JURpuad 
stojdwia sane QOS | UOIAUA NUajNOs NO 3a JUawWIpaIIpuUl }UO 
(s}uatwaoe|dep a anbynuats yuawadinbs ‘xneiig}eul) Sad1ATas ap 32 
suai ap Jeupe | Inod suonueaqns sas ed agoueUY aydIaUpel | & Sages 
-UOD sasuadap sz] ‘eNO ug ‘ajUIOd ap saduessreuUOD sap yUaIgInbIe 
SUS $a] NO ‘2IS0]OUYe} ajney L] Ip INapas aj suep siojdura YOO ST ap 
snjd JUsWargDULUY NUANOS NO 99D & YNSYD IJ ‘sUIIUYIA} 006 Z 
UONeIQUNWAI P| SIUad UO sarteyIsIaAIUN sINgysayD xne suOTUIA 
-qNS 82S “NSU Np eigDueuy apre | ap JuateDyauag xne1o}op}sod 
SIJISINO }2 SAILPSIZAIUN sJULIPM OOO €1 IP SAd ‘GG61-8G61 Uq # 
LS Ue suonesieai sayediurig 


"UOISSTUL BS 
mjdwier nod arojdap [Lnb syoya say suep ajjauuonninsul UoNeAoU 
-uLp anbnijod es e ajapy smolno} sa YNSYO I] ‘Aud Inayes 2] 12 
SJUIUISUIIANOS $2] ‘$9BQ[]OD $2] ‘SINSIZAIUN Sa] UA s}eLIeUa}Ied sap 
JUeSSI[GeI9 Ud Ja sited say Jed san[eAg SINOIUOD Sap k IIB IYIIYII 
2p suonuaaqns sap jueAONIO Ua ja SasInog sap JURUIIIP Ua UOTS 
“SIU BS ap aINbov $ |] ‘apals s[XX Ne Jasadsoid e epeuesy 2] Japre nod 
sallessadgU a}UIOd ap sadua}adWOd sa] Ja S2dUSSTeUUOD Sa] SuUaIPeURD 
ap a[qissod aiquiou puess snjd ne ILO, p a10}J2 S$ [I Jo saouessTeUUOD 
sa[Jaanou ap Jasin snod anb Jaz9ues nod yur} apjampaJaUt aWAneaD 
P| SULP IU]JIIX9,[ IeINODUA |] ‘AYDIOYAI R] INS JgpUOJ UONRAOUUT| 
J2 SINJIUQBUT Sap Ja SANDYNUALs sap Iyd1IYIaI UI UOTRUOJ | ‘s38Qq 
[09 S2] 19 SQ}ISIOATUN Sa] SULP ayDIaUPeI PY aindde |] ‘suarpeuey say sno} 
9p JIA ap autfenb e| Jao1jaue ja a1adsoid auuarpeued atwou0d2 aun 
meq mod uoneaouutr] a aaanooap PI ‘suas sa] sULP INSaauT (NNSYD) 


epeuer) np a1uas Ud 19 S9[[AINJLU SAIUILS Ud S9YIIOUPII VP |lSUOD IT 


epeue) np aiuafi ua 
J S8]/aINJeU SBdUaI9S UB SBYIIaYIa! Bp [!aSUO} 


eo'ysio‘mMm//:dyY : Ga aus 
PD DIYSsOeyP : [auunoy 
€087-766 (€19) : 221AL 
S71S-766 (€19) : TPL 


799 VIA (oneiuC) emeng 

O19T dO 

Hoq[V ont ‘OSE 

epeueD Np SaUTLWINY SadUIIs Ua SAYDIJOYIAI Ip [IasuoD, 
o[/PUONPUIOJUI 

uoNeIOgeT[O) ek] ap ja UONedyIueTd e] ap ‘sanbyjod sap uoIstAIg 
DDI) 

]NLLIPULT BULL] 5A 

SJUIWIZUBIISUdY, 


"$2[qIssadov JUIWIa8Ie| JUItOs aoueUy |INb: 


S9PBYII Sap s}e][Nse1 say anb nod saduessieuUOd sap UOISNyIp 


2p aeded es anfo1oe & nb Isure ‘epOAguaq Np mya ja dt}qnd Inayas 
3] ‘gAtd Inaqdas 2] Deak syeLRUa}ed sas Jaddojaaap & anuNUOD IT 
“UONRUIOJ ap J2 QYDJIyIaI ap aseq P| JadJOJUAI & Ja sa¢nbrwoUod201D08 
sulosaq xneaanou xne juepuodgi sajulofuod saanentul say ye 
anbyewey) aypsayper ke] Jasemnooua & ‘saunal sap anbrsa}ens uoy 
-PULIOJ IP SatfIqissod sa] JaIOIIUIL & JULSIA SIANLNIUT sayjaanou 
2P MOAIUOD & J10[dWa$ HSYD 2 ‘OUeUadS ad k JUaWIZWTIOJUOD 
"UONPAOUUT P OLLUQIS UOS ap IANO Uo asTu P| JURAINSINOd ta afqeinp 
JIA ap auenb ey] ev 12 gHANNedwWOd ek] & ‘UONRAOUUT] & sarTessazaU 
S2)U2}9AWOD $a] Jo SIIULSSTLUUOD $3] INU & IANUNUOD PA HSYD 7 
L-§ Ua sanbisajels suonejusatg¢ 


‘SUaIPeULD Sa] INOd ja JUatUIUIaANOS 3] Inod 
aoueyOdutl p satia|qoid spurs sap UONNIOs P| & sauTeUNY sedUeDs Ua 
IUPJIYIAI P| 9p UONNGIUOD e| aN{eUUOD ae} ap UY JUsWaTIeg Np 
SUT] [OD PT INS IsNaniqure UONRsT[IGIsUas ap aANDR gUN Pp UONesTUeZIO H 

‘OSU Sep UoNdaouod RJ & JanquyUOD Inod 
SSUIPWINY S2IUINS Ud UPIIUPI IP aINLUNUIWOD P| ap UONRST]IGowW # 
‘sgp xneuoneu xnalua 
Sa Ins saredyJo sanbniod sap Ja10qeIa,P UYe safeos sanbnsne}s 
sap UONeST[NN | Josturxew mod ‘epeuey anbnsneys doae yeLeuayed 
Ua ‘afeDos anbusneys ke] Ins suUaIpeURd aaneNIUL] sp UONeIOgeIa # 
‘suTeI801d NeaAnou ad Inod gue] sMozuod JattwaId 
ne gdpnied uo suonestuesio 0V¢ ap snjd ja ‘sauueipeued sgystaarun 
Sap SapueUap C/T ap snid n5ez & SYD 2] ‘epeuey np sareyneunu 
-WOD SUONRSIULBIO Sa| J SAJISIATUN $a] ANUS S2dLeAOU sadueTTe 
Sop & avis alleyneUNWIWOD JUIWIaddoyaaap 2] INs axe 32 saouajad 
-WO) $2] Ja SADUPSSTLUUOD Sa] INU INOd N5u0d ‘gyD1aypai P| Inod 
SIISIOATUN-SOHANIA[[OI SUITE P aWWeIOIY NP aAneo ud ast # 
‘epee Np HOIp Np UOISsTUIWOD k| Jade ‘UOTISURN Ua sUONRIII — 
‘epeue9 Np Jadue) np jeuoneu 


ININSUY | Jaak ‘uUIsIseqe} a] INs syDJayDaI ap auUaTpeuR aaneNtur — 


‘OHA } Uonesnaqeydye | e feuoneu 
BLIR}9192¢ 2] BAR ‘epeULD Ne uONRsHaqeydye | ap uoneDaiddy — 
‘gg[eyuawiauaAnoSiaqut SaTIRTFY IIAP ‘SUONLIgP9j Jd JUISI[LIEpI] — 
}: sINoLg}xXe sareuayed sap JaAk SIyDIIYDI Sap J2ULUYOD k Ja 128eI 
|Noue & JURSIA sajUTOfUOD saANeNtut safjaanou anenb ap uonesipay m 
; ‘TOARS TIP JIWOUOD9 uN p 
AI[IGissod sa] Ja SYYP Sa] Ins Ja SUSIPEULD sap g}URS | }2 JINN ey INS 
| ONKSI[LIPUOU L| IP 212 JE a[L10s UOISgYOd | ap anbneurgiqoid e| 
ns sanbnijod sa| Inod jgig}UI UN JURJUaseId sanbisayeNs saruessieU 
0) Sap Ja19U98 Nod sn5uoD sawigy} XNLaANOU SION Ip UOHNNponuy # 
‘SQUIPUINY S2IUINS Ud SATIL}ISIAIUN SgUOTAIP 09 T ap 
nyd ap UONRULIO} RE] & SIe[[OP ap SUOIT|IW P'TE ap argDueUY apre ta 
UDIaypPel ap sjafoid OOS I SUP SIeTJOP ap suOT] [IW g’Z¢ ap UONDalUT B 
6661-8661 Ua HSU Np suonesiyegi sap sajdtuaxe sanbjanb Dio, 
| "UONPUWIOJ L] & 19 JPLJUIUepUO]J IYIaypaI P| & adRIB 
1oneAoUUL P gyoeded aprjos aun Jakndde v nb sure siojduia sap Jaanon 
? Japre saj nod saunel say JauoJ v ‘sap sanbisgyens sinajJas sap 
apuessieuuod Sa] SULP SIUNIL] Sa] Ja[GUIOD k JURSIA SUR SION Ins NIedaI 
Jone Pp uejd ‘UONRAOUULP OLRUIIG UOS VIANA UA JBW HSYD 27 


L-§ Ue suonesieal soyedputig 


“S9}IAIII][OO $9] 39 QAtd IN|}as J] 


dyqnd 1naydas a] suep aypiaypa1 P| ap sINayesIpN sa] Doar syeteuayed 
[2 auanonpord e| ‘uONRACUUT | ‘2yDIAYDaI Ud adUETII2Xa J JUASTIOARy 
aIsa}eNs Sas Ja sauUTeIBOId sag ‘aUUaIPeULD 3}9190s P| ap WOId ne 
aourssteuuoD sap aqissod ase] snjd ey] UOIsnyIp ey] Ja aytyenb jusw 
aney jauuosiad ap uonewio] Re] ‘ajeuoNeU adueyOdU p sautay} sap 
Ms a9|G1d aydIaypar P| ‘2PeJUSUTEpUOJ aYydayed P| JUIWaIgINUeUY apre 
] 2UIeWOp 2d sUeP atpPrsypaI ap SuaIpeURD xNeARN sap SUOTRIUALIO 
! 


9] JIULUIa}ap Ip IBILYD Issne Jsd [I ‘SaTeIIOS SadUIIDS Ud JITE}ISIOATUN 


— 


YIIyaI RY R apre| ap ajqesuodsar jeuoneu ouisiuesi0 [ediound 3] 


3 (HSUD) epeuey np saurewmny saouats Ua saypayPel ap [IasuoD I] 


Bpeue)) Np SauIeWNY SaguaIdS Ud SayasaYy9a! Ap |lasuc’ 


ey mMmm//:dyyy : gam aS 
29°93 DIU OIeYysouny : [aIN0D 
0081-756 (€19) : 2212AL 
€181-£66 (€19) : AL 


GMO VIN (onRIUO) EMENO 

09S aMJ ‘009T 

g Ino} ‘ssO1D pueT[OH 

epeuey Np gues Ua IyDIayDaI ap sIMINsSU| 
JANNISXA BNDANG 

TQYSOW UAL sw 

SJUIMIDUSIosSuUdy 


GGL — a/Bojouyoy ua a Saduaas ua sajesapa sane sa] ns yoddley — snuayos saifoud saq_|gg 


‘woneDO8IU Ua 
NO $agIUOWUL JUOS JANIN-aLA], ap 19 aS0Ig-2[]aANON k| ap ‘Plenopy 
“UL g-Np-2]],| 9p PIMsuNIg-neaanon np ‘eqowuRW Np syusut 
-QUIANOS $a] IBA Sanso[eUr s}eLeUsed ap sajuajua saq ‘sue bup 
ap apoulad aun Ins uURMaYD}eYseG Ua a}URS P| INS ayIaYPaI P| sUeP 
SI][OP Ip SUOTT[IW OT P1a}DaLUT [I ‘URMaYPILYSeS P| 9p JUdUIUIIANOB 
NP 32 QUW Np ayuroluod aanentul aun Isa autAosd 32> ap xneuoIsa1 
s]PLIeUsLed ap JUIULIOIg a] ‘URMIYDILYSS PJ ap aJULS Ud JYDIIYIIA 
ap gNLeUNWWOD ke] Jad10JUaI nod nd5uod swwe80Id neaanou 
UN_P JaDYQUa ¥ SIatUaId soy J}9 1UO ULMaLPILYSeS PJ IP JUSIBATU} | IP 
gues P| INs sINsUPIIUp JN — xneuorsai syeueusyed ap aurwesso1g w 
‘QPIIUPaI L] ANS JUaNUUOD as Inb sauuaIpeued sanbynaeuneyd 
sasuidanua sap aun “Duy epeuey IsIahy-ta{ IIAP WYD Np yeueusyed 
UN B IRIS SAV 3}9 UO SAUL] Sap g}URs eT INs anbrurp syDsaypal ap 
SMTLYD SAIQIWUaid sa] — Sau] Sap 2]ULS LT INS ayPAaypPaI ap sarreyD # 
‘a1gtutda a]Ja0ul PY ap Ja Neadlad np sawisnewMNey saj nod 
SJUIWIVLN SIN [IIU Vp ILANODap ap Modsa | suep ‘2ydIaYaI P| suLp 
UONPAOUUL | J SVIPL_P aueLYDa,] LIISLOAR] SenbIsojOINaU SaWSNeU 
-ne]} $3] INS Jaya ap Uaipeurd swWeIsOIg I] ‘sanbisojomeu 
SIUISNLUINEN $d] INS aysaypai P| JUSWIaJgDuUeUY Japre nod sagDosse 
JUOS 98 ‘UasUR]]-yTY IMINsuL,] Ja epeurD Np sanbrsojornau sadue!s 
sap uonepuo, ek] ‘WYO 2] Wop ‘suoNestuesio WN} — sanbrsojor 
-NaU SouIsTeUNeD sa] IMs syIJaydaI Ip UaIpeued eWUIBOIg & 
‘QUpIgypaI k] Jed sagiguas s2dULSsTeUUOD SajfaAnou xne aeLId 
SUaIPLURD Sap 2}URS P| JIIOI [IW P Sasnalisap Sa[e}UIWIUIZANOs UOU 
SUONSTURBIO $3] 12 WUD 2[ JUaseLed anb smejeA saj a{qisue} UOTE} ap 
awudxe syeueuayed sap JuUsWaseINOIUe P spuo, JT ‘sareua}ied suoy 
-PSTURBIO Sap spyda{qo XNe JUIWIULOJUOD ‘g]URS P| ap sauT|isIp $3] 
sano} suep sINayaIayp sauNal IY UOMAUD JOWLOF & PIIAIS gNI}SUOD 
IsuIe SpUOJ a] ‘sue XNap ap apouad aun Ans sieyfop ap sUOT][TW p’¢ 
enbsn{ munar Wop nb yLeuayed un yUeULOJ Ua ‘WYD ne sayutol 
JUOS aS QURS PT Ip IMa}as Np JHRDN] Inq sues ja saaneyed suon 
-esturSio anenb-12ul, — syeLeuayied sap yusuiadeino rua p spuoj # 
“Ques L} INS JIayIAI L] 
sURP gdUdI[2Ixe P ajanb es JanuNUOD nod ‘syueAINs UONeIOge|[OI Ua 
aypiaypal ap sjaloid saj suep gue] 1828 [I Nb [sure ysa,9 “syeteuayted sap 
JULIO} Ud gIULS P| INS FULAIPPULD IyD1aYDaI P| 1e1OJUAl ap 19 JaYIs 
-I9AIP ap QOH 183.8 WYO 2] ‘SUI xne gua e inb enbado| ¥ api 
‘gnbruo0ues eb] 
ap uorsuedxe autayd ue gurewop a] suep afi un ganol mod giedaid 


UII TOS PPPULD 2] anb ad k JaI[I2A IP WlOsaq NP JUA!IsUOD Js9 |] 1B 


LG) Ojuy-$/ea a6 siBarens//-dny 


‘MWOUS a] INs ay1ayIeI ap aWeIBOId UN sULP TSIAUT k |] ‘sauTeWTOP 
$3) SULP SdYPIaYIa1 XNe SIR[JOP ap suOTT[IwW gy ap snd gidesuOd e 
[I ‘Sarreuayed sas JaAY ‘2}9QRIP 2] J9 Ulas Np JaUed JJ ‘ePIs 3] IUUIOD 
‘sualpeue) sa] Inod syueSeuew JUsWaratfNonIed anf uonb aiues 
ap Sawa] gold saj Ins ayJayai L] SULP INSIAUT & INUNUOI WYD I] 
‘Q1URS P| 
INS SUIIPLURD SINIYDIeUP s]UeT[UIq snjd sap ¢/P ap snjd ke saakoI0 
JIQLIILD IP SASINO $2] SURP SIL][OP ap SUOTT[IW 7’7Z NSIAUT e [I ‘ANNO 
Ud “8661-ZG661 & Hodder sed sxe[[op ap suoryiuw ¢ ap snjd ap uone} 
-uauisne aun a}uasaidai inb ad ‘sinayjauroid xneio}op}sod syaisinoq 
J2 syUeIPMe OSE T ep snd ap UONeULIOJ RY INs sayqdd yUWa~aIIP 
SIUIWULISOId Sap SUP SIe]JOP ap SUOT][IU FEZ NSIAUI & WYD FJ 
‘QURS P| Ja S{IIT[Oo s}UsUT 
-A0dWOd sa] aNua UONRIaI P| & Sa[NdgjOwW sap ainjonI}s ke] ap ‘g}URs 
eT INS VYPIIYaI P| ap SaWy} Sap IUIWILS LT 2]N0} JUaTeIANOD sjafoid 
$1) ‘2DU2|[2Xa,P SANUS ap xnvasay ap aoerd Ua IsTUT P| & Sa][aNpIAIpUI 
SUOTUSAQNS IP JULT[L SILLA SIVISTULIIU SAP B IRI IYIIYaI ap sjal 
“old 000 € ap snjd JuaualgIoUeUY spre & WO 2| ‘6661-8661 Ud 
“g1ues e] 
INs syPIIUYPeI P| R apre p syeeuayed xne ad1dod Juapeoeid sues uoN 
-P1OQR][OD ap NTI UN JULI Ud ‘Ia]qID sa] XNaTW! Ja Tpuojordde say 
‘QYDIIYIAI IP XNLARI] SAP IUAPed P| JA19]9dv ‘QJULS UJ dYIIYeI ap 
JUUSIPEULD IUPILUEP L] JIUOJSUEI} JUOA s]NINSUT XNRIANOU $2) “SY] 
Sap UONLIID PT & aA Nj a[ QuUOP & [IND ja gyues ap xneuoNeu sulosaq 
sap aurWodu | NUUODAI & [kJapa} JUaWaUIaANos 2] anb Ry-sguue 
9 82,9 1kd ‘JURUINO} UN PIANDILU 6661-8661 WPI12X2 | ‘WYD 2 Inog 


L-§ ua suonesiyeai sayedpurig 


‘OSUl sap Wedap ap idaouod 2 11e19,9 ‘a]qIssod anb aoedyja 
Issne UOSLJ Ip SUIIPRULD XNe syPIJayaI PJ ap s}e}Nsa1 say sanbrunw 
-WOD Nod 11a9U0D ap JUOLaTTeART Ja sanbisaeNs sayOLd say yUIUIA} 
-ul0[U0D I[qe}2 UO g]Uks e] ap SAUTLLOP Sa] Sno} suep aydIEqDII 
P[ IP SINILUIUOSUOD Sa Ja S}ULINIaXa Sa] ‘SpUOJ ap sIMaq]ieq $2] 
janba] suep auraysks UN UO]as aNOT[e aa WOp JUIUasstsaAut J2> ‘Isa snyd 
INQ ‘suaipeuey sap gIUkS P| JaJOIawWe JNaA UO] Is asoduits g}Ues 
P| INS SOINW-k.NXI IYIIaYaI L[ SUP JUIUWIasstsaaul | afore Nb 
UONIIAUOD P[ Ins sgpUO} }sa aydIeWp 9a ‘epeue’) Ne J]URS Ua 
IYPJIYIAI IP IYIILWP 3][PANOU aUN P a][ad ‘SUNUIWIOD asned JUN TOA 
-nowo1d inod 9)ues ey IMs syoIaypdaI ey SULP JULIAN syULUAAIOIUT 19 
SaeUa ed SIaAIp IAL ITIP 189, [I ‘GGG1-SGGI UY ‘ges P| ap NaqDes 2] 
suep anbrurp ya aanbrjdde ‘a]e}uauepuoy ayozaype1 ke] 9p UaNos np ya 
uonourold Re] ap JuauedueUY Np Jayp Jatwaid ne afqesuodsar [e19pay 


atusTURBIO [189 (WYO) epeuRD Np sa[eoTpsut saypPIayPal ap [Iasuoy 3] 


epeue}) np sajeaipaw sayaiayo—l ap jiasuey 


ease MMM//:dyY : GaM ag 
e)'18e'Wa® psanboel : [atinog 
8LP1-6SZ (€19) : 231] 
S78Z-6SZ (€19) : Tal 


S00 VIA (oneiuQ) emery 

BUI[Ie) SNUIAR ‘YEG 

BUTLIe)-UYO-IIg 2YIpy 

€OIZ neaing 

epeuey alejusuT]eoIsy yo aam|nousy 
uoneoyrueld 32 enbynuans anbniyog! 
Wu9}ul red aug 

sanboe{ ajjarueq aul 


SIELUELIRIELIIED: | 


‘UoNeIOGe|]OI ua anbisojou 


-ya} Juautaddojaaap ap 12 ayd1aypaI ap xneaey sep inod Janue 
apuow np sked sap red gypraypai areuayed un Ja NuUUODaI aIy ap Joy 
UN }sa IND ‘OVY,P SaypIaypai ap Saud By Sap UNDeYD sURP ayIIyDaI | 
2p s[Hno sjueyoOdUuIL Pp 21gUgs a1sojoUYI}O1q eT] ‘J]UeS ap sUIOS ap. 
syinpoid ap Jo g1ues | nod sinaj[law syMpoid ap ajduraxa red ‘gypreut 
2[ Ns XOYyD xneaANou ap ses Jnad I ‘sINaJewWOSUOD $2] mog 
‘oueyserednue anny ey nod sanbrutyp sympord ap surou yUe}Iss29gU | 
sajue|d sap ap 10jNoa nad RIa> ‘sinajnpord say Inog ‘sanbueuw 
-IP s]}UsWesueYP xNe Ja Sa}dasuI XNe ‘saIpeyeul xne sajue}sisa1 snyd 
SJIJHLA SAP 191 Ja IYDIIYPI L] IP $NOd say aiinpal ‘s}inpoid sap 
yurod ne astut ap sapAd say HDIMOdIvI JNad afoouse siBojouyda}01g PT 
‘O01 d ¢’¢ ap isa epeuey np ajjanjoe ued ey “coz DIP uoneyOdxa p 
SITIPJUIW[LOISK Jo SA]OoLIse sjinpold sap [eIpuow aysiew Np OoT' dF 
AIPUTINL P JIDalGO | QUSI[NOS IN} [I JaAa|aI AOAap BA JITeJUIWTTLOIBE 


UOHRSI[PINIIUIWOD ap UaIpeUed [IasuoD af anb syap say mwHIeg 


‘sjem 

SUOISaI Sa] SULP Nea] ap auenb ek] ap uoNeIOTEUIe Jo UOTMDa}01d 
‘QUSIOAIPOIG e] ap UaUTeU Ne Ja 

SIHMIPIq SIP Sa[ISeI} S2[LUISILU S212} Sap UOTaI0Id P| e UONNGUIUOD # 
‘Qaynole Moyea & sareUIUT]L 

UOU jo SolTeJUIUUT[e sapa00id jo syinpoid xneaANou 9p UOTPNponUl # 
‘guyenb 

eS ap UONRIONEUIe 2 [a}dayD np uoNONpold ek] ap uoNRUaWIsNe wf 
‘Quen ainaj[law ap ja sayueysisai snjd ‘uawep 

-Ual ney snjd & sajjaanou sajgueA ap UONINpoHuT jo JuTod ne astut 

‘S9}UR}SIXO SAIM[ND sap UOHONpold ej ap uoMeJUsUIsNe # 

: SJURAINS QUI} 

BUO ¥ Sf}DalGo sa] INS saxe JUOLas J-S Ua Dyy Jed sahojdeap soya $3] 

L-S ua sanbisa}ens suonejusaiO 


Ysanbisojorg syuase sap red sanqjod syind ap yeIa ua astwaz P| nod 
jpn a}Q JUaTeLMOd SII ‘sMa}euroId JUOS sauTeLIAINOS xNed SIP SILI} 
q Sap a8eD0]q ap Ja}Ja,] JULNUOD Ua Nea p syind sap ata ey JaduoTord e 
HesIA a1d0[OUY2} J[[aANOU aUN P UreII9} Jj INS stessa sap syey[NSgI say] ™ 
(‘yusasip jloredde nay suep armpordar 
) ap 12 SUTLLUMY sade say aWIW Ja XNLUUTUR say JaDayUuL P sajqedes 
ssered sa[NdsNUIW ap JUOS SaUUSTULSIO $3) PION URMaTPIEYseS 
QIAL P| ap Ulsseq 2] Suep vIpIMS sap ya Mpiiodsojdiuo sap aUaTeA 
Ad P| JOUTLUIA}gp & JURSIA SUR SION ap 9pMg ouN k B10qeT[OIe& CVA] @ 
a{qeinp j2 sayqey nea p saviasai sap Jaseuatue ya Jaytueyd yuassind 
' eyIqey sina] anb mod sayems suorsal XN sIL]JOP ap SUOTTIIU 9'¢ 
) JQDULUY apie aun ja sanbruypa} sJUIWaUsIasUal Sap Jayjo 
/dVUV, ep [eini anbijnespéy Juswaseuswe | ep euueIso1g a] & 
$2] QeIA JUaWaNbIZo]OI9 sa1Zojouypa} Ja sanbned say ims sayjeaanou 
TONLULIOJUT p afeIM UoNE|Ndod P| k UONLITUNUIWOD P| J2 UONLIQUYS P| 


a Isurle a[qeinp UONesI[NN gUN J219[0} ap xNka Sap 12 Sata} Sap 9319 


de ej ap uonsas P| 39 UONeN]PAY | JUaUUIdWIOD prea 129 & (CVU) 


ILI] Sap a[OOUSe JUSWIasst[qeyai Np UONLNsTUIWIpY | ap suonesifeas 


,) 
| 


y] JUauauUOIAUA | Ins saysejgu suOIssndiadgi ap sed 1e U Ina}Das 
p QUPSSION PJ aNb 3d & JULT[IIA Ua INO} Sa]OoLISe Sail} sap UOTINP 
did ap gydeded e] ap UONL}UIWSNe | k JaNqINUOD e anUNUOD NYY 
‘VIOV,] 32 OVY 22k UONRIOGE|[OD Ua sgst[eai sjal 
ud P76 SULP SIPT[OP ap SUOTIIIU 6‘TE NSaAUT & afja,nbsind ‘yed es anb 
jd ie} e aLNsnput | ja ‘uWWeISOId ad nod sie][Op ap SUOT]]ILU ¢’8Z ap 
esodsip DVV ‘6661-8661 UY ‘aLNsnpur] & xNeJUIWIAUIAANOS sartO}eI 
gel SIP JUIWIIIYJa IaigJsues} }sa aisofouype} ek] Jo ‘gy>IeW Np 
ONDUO] Ue sat[qe}a JUOs syDIeYaI e| ap saquOLd say ‘aLNsNpUL,| red ya 
JVV Jed juata}UIO(uOD sgoueUY sjafoid sap v advIt) BNeUIUT]LOIE 
qo1aypeai P| suep xneqo]3 syUatuassHsaauT saj az}JO1DIe,pP stud 
OVP luauassnsaaut | mod srey sap aeued ap auwersoid a] 
‘s1ey] sjana]q sap UONRSIRDIIUIUIOD ap Wostes v] JURadUOTOId 
2 [eIpuow neauan ao Ja10]dxa p suarpeued sina}jonpord xne youulod 
pIorQuIe asesodanua,p anbruypa} auy) ‘eaiquadgp ep suIOW Np UY 
1 yuear sed aouaurwu0d au aja ‘pns aaydsrway, sued 'a1q0}0-1W 
[| 8 Noe p ainp pou aiaydsiway,| suep sjana[q sap a[0I21 PT ® 
‘gpuow ne sanbrun 
{Os snuaygo Isure sympord sa] ‘UONRAIasUOD ap syuase,p Inole Tu 
Onesinaysed sues sypIeur a] Ns aNjatw aynsua jned uo nb saya! 
Ja} sawN89] sap Jaargsaid Inod yyy Jed Ja DU] epeurD UONPIWIULLo,| 


‘ig [Jampyeg zed yuauiayurofuod astfear aja eB gud yaford U] ® 


6661 — alGolouysa ua a s2Qua9s ua sajeiapa} sayinnae sa] ns ywoddey — snuainos salGoud saq) (9g 


‘SJURAINS $}e}[NsaI say] JNpord JUsuIUe}OU 
B UONRIOGE][OD BT “xNeDUTAOId s}UIWIIUIIZANOS sap ja sgusIaATUN 
Sap ‘ILSNPUL,] ap samteuayed sap Dav 19IUOD ap JaT]IeAeN JUOLINOd 
XNeJgpgj SINSYIIIYI sat NO suoneaouul p addess aun suep saan 
-UIUOD a4j}g JUassInd sayeJapay sadua}aduIOd saj anb uye ‘oue}UGC Ua 
‘ydjan5 e aurewop a suep gour] 9}9 B atuTeIZ01d neaanou UN sIeU 


‘sKed 2] INO} sULp sagnIDayja JUOS UONLIUIUTTR | INS SayDIEYDaI S9q] 


‘S]a[J-xneJ sap adeqjisiad 3] J9 [esIop 
seis np Inassredg | ampaid inod sagsi[Nn ajinsua Jus saseU $29 Jo 
SJURAIA SUIAO sap sadnod sap ainjded suoseNn xne Jadde juestey 12 
SMOPUIM INs aseq anbNeWOJUI UONKSTTeNsIA ap aua}sAs UP) VWENLQe | 
yueAR XNLWUTUR Sap 1 J] aqissod puar ajja nbsind ‘simauuonipuos 
$a] Ja sINnajonpold sey nod ajerpaurut guNN aun p anbruyoe} aun jsa 
XNRUWIUR Sap adeege | & JUawWapual np ja auyenb ey] ap uoNenyeag] # 

‘suonpalap sap a1oydsoyd 
Ua INoUa} ke] OOT “d OS ap said ap aimpal ap stuttad e uoMNpoid 
ap apadoid neaanou Up) ‘ANsnpuL] ap ayypiqeia e| Inod yuejgmbut 
Juguousyd un Jsa,9 ‘2depINs ap xNva sa] SULP sangye sap anbrydonna 
uonelapjoid ek] & ANqMUOD saT[ieJOA sa] Jed gg1xe aloydsoyd aq ® 
‘LASNpul a}2d ap apides uoisuedxa | & syDOsse xNeyUIWIIUUOMAUS 
saua[qgoid saj aipnosaz xnatwi nod ‘sutiod ainsnput,| anb sure 
sgouTAOId $2J 32 [eJgpaj JUIWIaUIIAN08 2] Jed yerreusyed Ua aan Us 
SIU sa guIDIOd aLAsnput | nod JuaWIgUUOIAUA | 9p UONSES ap ULTY I] * 
‘SJURAINS $}2} 
-[NsgI $]Ua]J2oxa sa] Nua}qo JusuTU}OU UO INb ‘sked np aysIey>aI 


IP samuad JNY sa] SULP saN]UIUOD Isa aiQITEUITUR aYIIYIAI LT 


‘sretu op sed yuawayjanpe ynpold ou 
UO | NO SUOTBaI say SULP SMa} [NIUBe say nod ayuessazaqUl a]LI199 ap 
JURA auN Issne Wey Ua aprdes auession es ‘gst[eDads Jatayeui np 
ramnpoid as ap utosaq sed yuo u sinaynpord saj anb ayos ap ‘sanbis 
SPP) Sa[ODUISE SIUTLPRUT Sap IaAk 29}]0991 12 ag}UE|d ang Inad Jo Inayney 
ap aljgu UN P SUIOW & J}9HeA ayJaQ ‘ANaN-allal, & BHAq[y,] ep “ureU 
IWS NO IINpat ale ap JaI[egIgd SLU ap aiN}]ND ap stesso sep we}euQ * 
‘JQUUR IJgTUap PI ap sino ne OOT'd OF ap gyuawIBNe JUO INb suoNe} 
-upid ‘Sauter S2] Sup J2Ary, p 21g ap suoneyuEyd sap anDde uorsuedxa | 
B aNGUUOD k ‘2}JHeA a|faAnou aun ‘xINe|[ag OV/] “Nea, Jed ya yuaA 
aj ed agsne) uoIsolg | JuRsINpal Ua ‘IR ap 22 [os np guyenb ey AW} 
-UIeUT B pUa} 12 SafeULIOU sa}gUTeA say anb 10} snjd saureuras anenb k 
sion Juassunu Ib gyenb ayuaTjaxe,p sepuanord sap aimpord Jayja Ua 
jnad |] ‘sa8eyueae sinaisnjd ayuasaid |! SIU ‘ploy Wostes P| R A1ALA 
-ins mod anbysni zasse ang Wop ‘sumone we gIUeId “ArY,P 214 7] * 
‘sajduraxa sanbyjanb to, ‘sare Tuts uonsas ap sanbneid sap & aeI8 


aujenb ey ap SuOMeION[PUIe sap Ja JUaWapUel Ip suone}uawusne sop 


GG) Ul S/e0 a8 siBarens/ dy 


nua}qo & UC “UONPSI[PIUIWIOD Inj Inod ajqeyeyNos gyyenb ‘ane 
Ua}njs Ua Ingua} aun JUO WNINp 9]q ap sIeAN[ND xneaanou saq “xna} 
“NOD sapdIsuo} ap sayueNb say ampei ap Jauted mb ao ‘ssans ne 


IMIIIP JIUL}SISII 9UN JUO 310 p STRAN[ND XNVIANOU XNIIGQUIOU Iq 


‘Temmjeu zes np ja auedoid 

Np Ie\suL] ¥ ‘218199, P IdINOs aUIWOD Jasi[NN Jnad uo nb ‘aueyjaw np 

uonerigdndai e| a[qissod pual awiayscs 2] ‘sie18U2 sap MayeA P| ANID 

“2e,p snjd ug ‘a10ze, p uoNe|odiad ap Ja a1oydsoyd ap uonejnuMoDe p 

anbsit 2] WInp9d [J urod ne siw gig usuALUIADaL e sayy say ed J}0ze p 
UONLXY PL] JURSSIOINIL JBIUIMY Np JUIUIIeN ap g1orjgure sule}shs Uw 

‘sajquedurod syda{qo sap ]UOs JUIUIQUUONIAUA | 

ap uonsa}01d PT 32 ajoouse guANONpod ek] ap UoNeJUaWNe | yUIOd 

janb enbsn{ ajuout aja ‘sjos sou ap ajuvs vy Janek IUIqUIOD ‘VYDIBYDa 
ap sue xis sade agiqnd aig e suouidsal snou anb uv] ap aiuvs vy = 
“piesa 120 
B SUONPSI[PaI sas ap saydutaxe sanbjanb DIO, ‘OVY,P FyD1ayIaI ap sn 

-Lioud sapueis snjd sap aun jsa JUIWIIUUOMAUD | 3p UONRAIASUOD PT 
‘snjd ap ane ied ¢ 0z 
enbsn{ 1auses ap sma}npoid xne stuiad ev ap “sayuewoyiad snjd 
$2] SAINILIZJUL S9}9LLA Sap xN2d & SINatIadns UOs sauta}oid Us mau) 
e] Ja suress ua JUIWpPUal J] JUOP yaURA auN ‘aLeG Dy Np Iaae 
6661-8661 Us SegdUatUasud 912 JUO SaLIIeIg Sap 2]q ap suoNeio|dxa sap 
INOW L] UOIAUY *Q-Y AP SANDE Sas sajno} & JUIUaTULIOU aDesSUOD 
aiQiSIUIW] 9] anb sajjanuue sasuadap sap [e}0} a] Juassedap auuarpeued 
atWouoDg | Inod Oyy Ied 2]q a] IMs ayD1aypa1 P| ap sar s}au sAoyguaq 


S3J ‘19POUW! JURIsa1 Ua sUQUI ‘anb gNUOU ek 3Iq 2] INs |GY apma] 


‘SIET[OP op SUOTTIIU Z7€ : 214 m 

‘SIR][OP ap SUOTT[IW GS: suDIOd wm 

‘SI[[OP ap SUOTT[IW OZZ : 2112} 9p saumtOd = 

- SJURAINS SoU Sjanuue sadqQUaq $2] J]2AeI UO INnb UONeWTWOSUOD 
ap siinpord sureyiao ins [qy sapnia sayueyoduutp asipea1 B OV ‘UaIp 
“PURD SIIPIUIUT[ROISE INI}DVS J] SULP a[eJaPay IYDIaYIeI &] ap mMayea 
P] INO} suaIpeuRD xNe JUI[AgI UONLUIWOSUOD ap synpold sIaAIp 
INS SsYIJelPeI Sap ja{ns ne astfea1 (yy) epeuey aeyuswTeoIsy 
J9 any [Nousy nb (|qy) stuawassysaaut sap uawepual np sapmia $2] 


L-§ Ua suonesieai sayedpurig 


ppeues) ailejuaueoby 3a aimjnouby 


e293 'a0eds'mmm//:dyY : gay aus 
e9'93'adeds @10]Aey ay TU : JarMOD 
166-066 (€19) : 22[2L 

IZZ€-€66 (€19) : TAL 


IVI VIN (onequO) een: 

syreds ani ‘OF 

}SaINGQ INO} ‘28e}9 i 

quuarpeued ajeneds a0ua8 
S2]2]USWIUIIANOS sUOSIeI] Sap Nan 
InadaI\ 

JOLT, IN 

SJUIWIDUSIISUa 


‘L$ Ud AIQLUD alley ap IIsap 

3] UOTRIQUgs June! P| R JaUUOP Ja aNbyNuans inno ek] JaseINOdUA | 
‘SUIIPPURD Sa] SNO} B aay ap JUsuUTUAS 

un Jautdsul Ja [-$ Us epeueD Np IeUONeUIIIUT gHITIGISIA PT ANION | 
‘sajeneds uou Ja sajeneds sioj ey b 

suoneotdde sa] suep sayeneds satsojouype} sap UONesT[RDIVUIUIOD Py 


JUASTLUTXPLH Jo QUUAIPeULD a[eNeds aiNsnpuT | JUatNuNs mb sayeursu0 


J2 SANLNLAOUU! SaisojouYpa} sap [eneds aumues8ord a] nod NoAaduUOD i 
‘JUIWAIQI] IIAIS Ua s NOANOd k ja spuoul 
np sagourae snyd sq ay{ayes red uoNeoTUNUTUOD ap sarZo[OUYPa} $2] 
J92D & JUOIINUNUOD susIpeUuky sa] anb JamMsse s Ja apuOL Np gyUeIG 
snjd 2] sed 2] epeued np amey ap and ua [euONeU Hoya] eJeNqMUOD & 
UIWIIQINGAI I3]OA 
ap saifiqissod sap suarpeued sajneuonse xne ILYyo Ja ajeuoneu 
“Jur ajeneds uoneys ke] ap uONesIpNN] e 32 UONINNsUOD eT e IUed 
“pied ua ajeneds anbnoqol ua epeued np drysiapeay a] Jainsse a 
‘ALNSNPUL] & J2 anbyNUuaps sNeUNWUWIOD | & sap xNeIA 
“NOU ep ILO /p uye ‘aiteygueyd uonero]dxa p ja afeneds artumouonse p 
So[LUONLULAIUT SUOISSIU Sayfaanou xne Jadined 32 JIA be] ap sadUa|Ds 
Sa] 19 aeneds QAeIBOIIW RY INS sarURSsTEUUOD Sa] JBDUPAL TTR] wm 
‘JUa[nodgp ua nD suoneotdde 
sap Julod ne asta ke] J2 samey|jayes saxguUOp sap UoNdadez ap aim) 
NNSLAUL | JURIIOJUaI Ua Ja JuIOd ne 7-IesIepey JUeaU UE Iepe! saiB 
-O[OUYP2} S2j SURP JUUIIPeULD aiNsnpuL | ap drysiapegy a] uayUTeU 
‘JUSWIUUOIIAUA | INS 
19 alaydsoune ainey ek] IMs saypiaypar sap UONdYISUayUT| & aDeI8 
SuOISIAgId sap azTe} Ja ‘ALA, P| Ja8}01d Ja JaTIleams ‘a1puaidwod # 
: SJURAINS syDa[qGo sa] aIpuIaNep 
UYP S2dTAI9s 9p SAUIUURS Sas ap JUNDLYD sup saumtUeIBOId sap a1ANe 
Ud aa J JoyruRyd PA OSV, ‘asi]iqeys Ja8pnq Os }2 ay[aAnou UONe} 
“UIHIO LOS ‘2[[2 B JUSYJO,S IM saujiqissod sajjaanou saj guUOp 1ueIg 


LS ua sanbisajens suoneusi¢g 


‘epeuey Np sayeuoNeusajzut sajen 
-eds suonejal sap anuaynos uoneoyIsiaarp eb] anb isure sauuaadome 
sosuidanua sa] J2 suatpeued xneneds sinassiusno} $a] Tua sayeDIaU 


“WOD SadURTT[e,P ajqeinp yUawassi[qeya,| ‘2edsa] sindap axay, e] ap 


uonearasqo | 12 apueq IGIL] L SATILI][a}VS SUONRITUNUILOIYTA} $3] 
AWWOD ‘s2[2 [ENINW }219]UL,P souUleWIOp sap suRp saned xnap $2] 
Nod asnasejUeAe vas adUaSy,| WAL UONLIaI IND ‘sauUaIpeURD 
sastidanue sa| Inod qSV,| IP SaIANDv sap sajjaLsnpur saaquiojai $3] 
JINs sasnainosil snjd sauLres sap auTWOD ‘sasejURAR sanne p suse8 


Issnv v |] ‘2Uasy | ap sJUeIOdWT sjauUOIsID9p SatUSTULBIO say sno} sup 


gyuaseidal ana,p anb isure {Sy ap xtoup Uos ap saumtueIsold xne radon 
-Ied ap MOIp a] JAIgsuO) & epeURD 2] ‘2}U9}U2 a[[aAnou k] SUL *G66T 
ap uy ke] & agAnoidde juO | sanied xnap saj ja ‘auasy] JaAe aJua}UA 
gjjaanou aun gD08eu ek |] ‘UONeIgdoo) ap ajuajua aun ied (qsy) 
auusedoine ajeneds aouasy | Dare al] Sa epeURD 2] ‘GZG6T sindaq 
‘sanbyped suy sap 
% daNOA Ja DuUIUeUJOd Us saNIqeY aA aeuONeUIajUI ayeneds uo 
-R]s UN. p UONRsTAN | 2 UONLO]dxa | ‘Jurod ne astute] ‘UONdadu0Dd P| 
mod J{faMInw ajeuoNeUa}UI UONLIIdOOD ap a1PLd UN & JAWIOJUOD as 
i: 9sesUa }s9,8 epeUeD 2] ‘ANN 29 y ‘g,euONeUIIIUT afeneds uONeIS e| 
ap ourtueisoid ne epeued np uonednonied e] yuaWa[[aDyJo Jasuo ne 
ya afeuUOdal Inod F-D 10] ap yaford a] aidope ev JUaWAUIIANOS 37 
shed np suorsal sasiaAlp ap S2dUa1s Sap S2sNU Jd SaNUad sa suep and 
ASUIL DSV,] ep xneI0| sa] suep sanbnesd sajeneds sgyAnoe sasiaarp k JIU 
Uope,s ap WOIseId0,] Na Issne }UO S|] ‘P[aYPPH SYD OSy,] ep aineu 
-onse | 2aae aoedsa | ap 2guo{ PT IMs aduazgyuOdaja} auN ve adionied ya 
2M 2] Ins aasnygip areds aoviqury uorsstwa | & UU[s UYO{ mayeuas 
‘gj 2aae gdiomued yuo sj] ‘avedsa,| ap uoneno/dxa,] ap 13 uonesojdxa | 
ap anideyp ne suonesiyeal sa] JURIGa|I2 a[BUONRUIAIUT a}_j ‘adeds2 J 
‘2p aguino{ ey e adpnied uo suarpeueD saunal 000 O€ IP SNId 
| ‘sue2I0 Sap NeaAIU Np ja [eIPUOU Jeu 
-IP Np uoNeNsai ke] & JUIWEULIOUY aNqINUOD [I Ja ‘2pUOU Np aonop 
Tea p Moatasai pues snqd ap 1sa anbnoewy] ‘apeNsne oepe]s ayoyeo 
QsuaWIUT,| ap anbrureusp ke] ap uoIsuayaiduod anou spuojoidde e 
‘apie mb [Mn JUsuIeUIaNxe syiaydaI ap [NNO un aunposd ap uye 


| 
_AINIUIOIg}I2}UL,| 2gjadde anbruyoa} aun red saryPIUs g}9 JUATRAP SII} 


“-Tjaies sa8euit sa] G661 ap sanbynuars suonesiegi sapuess snjd 0] 
Sap JUN IUILUOD AIaAODSIC] [PULD a] Jed gnjes 9}2 P UONLSI[RAI1 2}}2) 
ye anbroieyuy | ap aud oun JawoJ nod sagdnoisai gI9 1UO JesIepeYy 
2p sa8eull s2] ‘6661 Ug ‘sasiogid sutow J sajajdwoout a102U2 sadeu! 
/sap Jaded nod sayyjayes bud e sue €{ Njpey year I yueariedny 
anbnorejue jusuuo) np ajquiasua,| ap sasew sap sino! gy 
/ ap apouiad 2un ins Ja}de> v Issnai Wear yesrepey ‘266] aUWO Ne | V 
| ‘sguimjou suon 
-IPUOD SasTRANRUI Sap }2 JUINIP asnaseNU aIN}2ANO) P| Ip UOsTeI Us 
"Q1SRA Issnv aNO}LLIA} UN p sa8eu so] JWaWargnua 1a}de9 Inod apaseU! P 
sauiajsds sane xne sda} ap WawauoUs WeIpNey [Nb sioye ‘sanbu 
| -gydsoune suonpuod saj juayodun nad ‘mu ya Ino! saaigUgs ang 


| yuaanad Iepel saseUull SI] ‘aLISLUTP Sa}{[[a}es Sa.NNe soy I9Ae Jost[eot 


BGG] — alfojouyoay ua y8saaua9s ua sajelapay saynyae sa] ins yoddey — snuaqnos saiBout sag |pg 


e afqissoduit yered nb yuapadgid sues ytordxa un ysa‘9 ‘shed a] no 
2p QUEJUPISUT UN JUIW][aNHIA JUININSUOD saqja,nb ayos ap ‘sinof ydas 
9p aporigd aun Ins sag}deo 9}9 UO anbresour 2}}2) Jastfeaz nod saasi| 
“IN saseul 977 sa] ‘epeuey np ajajdwiod uoNeuasaidai aiaruuaid es 
inpoid e ‘| qesrepey ‘allay e] ap UONRAIasGO P UsIpeURD aytTJaIes J] 
‘VOU,| ep UONe}JUSWINNsUL | ap ajjanuassa adatd 
aun aiinpord nod aisroup aja & ‘2aqand ap ‘Wawog ggy asudanues | 
‘saUUaadOIN Jd SIUTLILIQUIL ‘SAUUIIPLURD SQ}ISIZATUN SISIQAIP ap 
JUIUUDIA-SINBII[OI Sag “OO}1AIVM ap ISIAATUP),] ap ‘WeUIag Inassajord 
3[ sa anbynuans adinbg | ap jay 9] “OAD Sap ajjanpess uoneuruye | 
od [eanuop IP ajor0}O1g Np ayjao ajdwoexe sed ‘mansia ua Ie) 
-UgWaUUOAUD anbyiod ke] ap aaiep9 UONeNyeAd aun ek PIgNqUUOD 
SaguUOPp Sa) ap asAjeue] JaAly ua anbiyory| suep aaydsoyens P| URIs 
-gftaud ua ‘azgydsodon ayney be] suep 12 a1aydsoyens P| suep 3U0Z0 | 
ap wonder ek] JURssis91 sanbiw1yd snssad0Id say Ja}91dI9}UI & Jo 
JaINSIU  PII}SISUOD YOq,| AP UOISSIW eT ‘sUL KE ap Said Ua UaIpeURd 
JUIUAJINUI anbyNuaps ayjjayes Jorwaid a] ‘[-LYSIOS ep anbynuaps 
[NN awIeYD IUIWIOD aisioyD aja & (YO) enbueydsoune awry e] 
Ins gouatadxq | anbsi0] 666] Ua atures gio ve adeja apuess auy) 
‘SIJATUN,| P UOTsUayaidwod anou Upuojoidde p emouuad |] IaDa}9p 
ynad au ajqqny jeneds adodsaja} aj anb ureyUro] Ja]OLAeN[N p spueq 
JUN SUPP aIle][a}s statu] ey aNsawW FSM edodse[a} 97 “OUND NP 
anbynuans un jsa ‘ssurppIny ‘W ‘Jalord ap Joyp 2[ J2 ‘TeuONeUIA}U] AV] 
wo) red sagnbiiqey uy adejutod v seJgUed XNap Ue a}sIsUOD JUUIP 
-PUR) UONNGLIUOD LT 'G6G] Ud dIAIVS Ue aNUA $9 (ULEJUTO] JB[OLARN IN| 
suep anbidossonzads uoneioydxa,p adosaja}) aauesy P| }9 PPpeULD 2] 
‘sTUp)-syeyg Sa] ed UONeIOGeTIOD ua gstfea1 Sh [eneds 3doos2[a} 27 
‘QSPLIQUILD ap ‘[eUONLUIA}U] AIC] 
Woy suUaHe}UO astidanua, sed n5uOd Ja ‘OJUOIOY, ap gUISIIAIUY),] IP 
‘puoWwUNIG Inassayord a] Jed NUD 29 & LLIGOW 27 ‘AW9} HNO k 
uonnyjod ek] ap aforu0d ap sansow sap uonerdde p ya uoNeNyeAg P 
XNALI] $2] Japns ja algydsoune asseq ve] suLP 20Z0 Pp suONR.NUD 
-U0) sap UORJUaWsNe | aIpuardwod ‘uonntfod ej ap aut1a} BuO] k Slajja 
sa] Atuaagud snod 1ay10[dxa ezmod uo nb anbrun saguuop ap aseq aun 
JUOI2I19U3 LIIdOW 2] 32 SOd/1 Aeydsoune | ap sainatigjur saynod 
sa] SUBP JULYIIUI ap 12 BUILD ap apAXOUOW ap sa[eIpuoW SUCHEN 
-UIDUOD Sap JULI} BUC] B Sansa sargtwiaid sa] east[egd JUOWUNNSUT 
19) ‘VSN Bap (SO) 2HAL P| ap UONRArEsgo,p auuaishg Np oI]Ja1es 
aj ins goury aie & (a1gydsodon Re] suep uonntjod ke] ap ainsaut ap Jol 
-o1d) LLIdOW 2[adde uarpeued jeneds anbynuats juownnysut uy) 
‘gstpetads ajise inaye[ndruew np stesso 
sa] sidanua e UO {qT Ny ‘Apauuay jeneds amuag ne YSYN e| & 2JAl| 
aja b [I tonb saide ‘nnsuod e | nb suuatpeued astidanua,| ap adinba | 
red Qgy, B Stwiar TaUIA|[aDYJo a2 & SSL 27 (AAT) PPHOL Pred 


aOyLIOGe] NV Uaig ¥ s7UIW 9}9 UO (SSI) mayerndrueursjay np ayeneds 


-£G|  Ojll-S/e0 a8 sidaqens/:cny 


uoneogienb ap siessa sa] ‘sag}dadsai 2}9 JUO ayeuONRUIa}UT a[eNeds 
uoneys e| ap awuwesoid np sajuryodwit sgquio} ap saep saq 
‘syuednd90 xnkaAnOU ap Ja sTOA sanne p 
Iffendoe assind ajjanb uye ajeneds uoneys ey ap juswaTieyAel 
3] }9 DULUAIUTRUT LT JoINSse P JeSSIse,S |] ‘9G-SLS UOISsTU ek] ap 
21pe) J] SUeP ‘2PeUOTEUIIIUT feeds UO} P| ap PIog ke auUaIpeURD 
aigiuiaid be] anuasdap 3sa anadeg aljn{ OSV] ap aneuonse] 
‘apidel uonny 
-OAJ Ud JUIWIUUOIIAUS UN & SauTWeIsOId sas Jajdepe p aeded PY 39 
sapljos uoneoytueyd ap saseq sap ‘a[qeinp ja ajqe}s JuawaoueUY UN 
OSV, & ansse mnb ad ‘exguUOD UONSas ap aIped UOS j2 ta} SUOT 
e yeneds uejg neaanou 2 ganosdde e [I ‘aro ug ‘ayns ey Jed sueyjop 
ap SUOT][IW YOE ap afanuue addojaaua aun nb sure ‘0Q0Z-666T 
2p ined e sue sion ins saneyuauigiddns sieyjop ap suonjiw o¢p 
‘OSV, 8 ‘NUISUOD BP JUIWIIUIZANOS 2] ‘6661 aP [eJapay Jaspnq 2] sueq 
‘guewny | ano} 
ap Ja SUaIpeUe? Sap JgI9]UL | SULP ‘SaTeNeds saruessteUUOD sap UOTeD 
-1[dde | ap 12 Juautaddojaaap np ay ap Jayp 2] ane P Ja010}Ja$ : uoIs 
“STU JUIQU P| LATMsINOod smo{no} e aUesVy | ‘68G] Ua UONRan es sindaq 
"6661 U2 TeSIZAIUUR 0] UOS J}aj & (OGY) aUUaTpeuRd ajeneds aouasy] 
L-§ Ua suonesteas soyedinutig 


auuaipeues ajejeds aaualiy 


eo'evooe'MMM//:dyY : Ga aS 
1277-158 (90S) : PL 


8(6 O14 Opimsunig-neaanon) uopuow 

IS09 dD 

ule a 'Fh9 

MNJ] q-xX10ID ke] ap ajuay 

anbyuepe epeued np anbrwouosg uonoword ap aouasy 


SJUIWIIUSIaSUay 


“UOTDESULT Ip IPO 2d sUep J2IUR] 
28 B JaseINOIUA $3] ¥ J2 aNbruONda|g adrawWOD Ne anbnuepe epeuey 
NP AWd 89] Josi[iqisuas & JUesIA samnsau — anbruondeja adJauIOD # 
‘WONRAOUUL p sjafoid 
Sap 12198 ap ja Janyeag p sameuayed Sap Ja S]UAIp) sap ayeded P| 
anor Inod san5uo saanentul — qw¢ sap UonRAOUULD ayDede> B 
‘UOTLAOUUL P 


sinaqeigugs xnedDutd sa] ana sual] Sap Iaak ‘UONRAOUUT p [eUOTSAI 


NPISZI J] JAJOJUAI & JURSIA S2ANLNTUT — UONRAOUUTP sauta}shs B 


: SJURAINS SQUTRWOP SION $2] 
SUPP JANUZIUOD 9 & 9}DUT L | ‘J aI8O[OUYPe} ep Ja VONeAOUUT p aisaIeNs 


BS JOWIYJegI WeJ B IM] JUIg1 UOHeoylueTd ap ad_DJexe UN “VOAdVI 
mod gyoud sun eiemewep enbnuepe epeued np enbisojouyra 
yuawiaddojaagp ap 32 UONRAOUULP a}Deded ke] ap JuatadIOJUAI Pil 

L-§ ua sanbisajens suonejusG 


‘VUVL oP apise ajnas ke] sNOs sau} 3}9 UO syeLeUaTed 
xneaanou JnoU ‘6661-8661 Ug ‘gAUd mapas np xneuONeUIEIUT 39 
xneuoneU ‘xnedo] sarreuayed Zp B19 QYND Ne ‘SavISIaATUN sap k aI|yJe 
12 9SSOdJ-a]SANON Ua T]qe}2 SUONLIUNUIWIODYIa} Sa] INS ayDIayPaI 
ap Jusuiasst]qeia ‘(VUVL) auel]Ty ysreasay suoneoijddy urosayay, 
jsa aysoidde p azuas a9 ap aydwaxa Juayjaoxe anne] ‘sysreu 2] 
INS OVV,P SPUPJayPaJ ap Samu sj sindap saduALAoU SalsO[OUYD2} $3] 
Jassed arey nod N5SUOd aig & UONRST[RIDIIUIWOD ap aDIATas 3) 1eD ‘{d 
“WLoX9 UO UN IS9 U3 DYNO NP 32 VOIAV,I 2P ‘OVP a#sojoutpay P| 
9p UONkSI[PNISUIUIOD ap aJUTOfUOD aaNeNtUyT ‘CY ep syeeuared 


XNPIANOU ZZ NO} WA I[qeId 189.$ [I '6661-SG6I UY ‘aNd a0 ap sua 
-98SI[qeig $2] 12 QAUI IMapes a] aNua syeueuayed sap sinayey[Dey 
aut) JUPLOdUIT afor UN JUaNo! INb aypsIayaI ap suONesTUesIO 12 
s}UsUasst[qe}g sinsisnid spre JUsWalgDUeUY e YOqdV] ‘PpeueD ny # 
‘apans ua | 
L-§ ap sored 97 19 assoog-a][aANON P| aNUa JUaWassNsaaut p 
sgufiqissod say antooe mod n5uod jafoid un ysa ysedapams — 
‘[2eIS]_P 12 anbnuepe epeueg np sastidanua sap 
anua sgypNogep ap atpraypal L| J2 -Y Ue syeteuayed ap JUIUIAssI}q 
-b}9,[ g8enodua k jaLNsnput Juauaddoyaagp ay 32 ayDsayIeI 
e] Inod [gess|—-epeuey uoNepuo] ek] 2Ae YOFdY,| ap 2ueypey] — 
‘SAANPIIUL $2d ap Sajdutexe sanbyanb Dio, ‘syeueusyed 
XNLIANOU XIs ap JUIWassI[qeja | & NNOGe JUO xneuONeUIA}UT saTTeU 
-ouled sap Dear seoueT|[e sep aInPUuoD e anbnuepe epeuey np sastidanua 
Sop JOpre  JURSIA VO FAY] AP SPANRNIUT sf ‘2[EUONRUIIUT a[faIP2,Y # 
‘(sastidanua sa]uaiayjip anua sjeteusyed 
sap anb sure sagaud sasuidanua sap a aysraydaI ap syuatuasstyqeig 
sap anua saouel[e sap a[dwaxea ied) aigojouypa) e| ap uoNesteED 
-I9WWOD ap Ja JUaWeddojadgp ap SauANDe sina] suep suaIpeUeD J2 
xNeUONRUIAIUT syeLRuated sinaisnid yuswWalgoueUy spre & YOIdWI 
L-§ Ua suonesti[eai sopediulg 


‘IIIa ap amMInseyuL | Sup [DJ P| ap sJUaWassNsaaut sap 1aDy 
-u9q nd juateme snbouepe epeued np aypraydal ap syuautassiyq 
-e}2 say anb ayqeqoud nad }sa [I ‘ouweI8o1g np xneputaoid syuayeamnbe 
Sap Sa][29 NO SUOTUIAGNS $a) SURG ‘[D,J EP] ap soUTUTeIBOId sap aIpPed II 
suep ‘onbnuepy,| ap saoutaoid sap yneiny yng sues suoNestuRBIO sap 


Ja xneqidoy sap ‘sguIsraatun sap sasezed stey e JUatUaDUeUY ap amos 


jpedruuid pj aya Issne & NOLLVUIdOOO awweIBo1g aq ‘anbiZojouypar 
juawaddojaagp ap saanentur sap ya sjafoid sap ann ne ayeuorsar 
pWIOUODY,| ap sanbiBayeNs sina}a~ sa] suep a[eutaoid-ayesapay 
QDULUY appre IuN ILYYO,p Jalqo nod yuo saquajua say anbnuepy | 
op sanutAoid sa] Jaae ainsi2Aua,p anbiwiouors juauaddojaagp 
ap s2jUajUa Pp JUSWIIIURUTJ Ne Ja VIANA Ud ISI PT R aITeSsad0U 
pre] HUM} YOAV, 2P NOLLVAACOOO ewuuesworg QI ‘Wed es nog 
-uoneaouur p SgHANDIL P JULdNIIO $s sUONEDOSse Sap k Ja ByDIIYDaI ap 
SaNU2d Sap & ‘JIPION] Inq sues sUONRsTULSIO sap k a}Ia}JO IssNe 1s3 Vd 
np ple] AWd Sep & SUOTUaANs ap sIe][Op ap suOT][Iw [’6 ann ade 
QSIOA & YOAV, ‘6661-8661 21DJaxa | Mog ‘Wuaaouut nb sastidanua 
ne 2]qesInoquiar aigoueUY apre aun aproooe (yqd) sateye sap 
juauiaddojasap dP SWIWILISOIJ UOS IP UONLAOUUL P Ja[OA Iq ‘sauUTeIS 
oid $28 & vs UONRAOUUT] & algIURUY apre aun ajo YOIdV] 
‘sanbisa}eNs sINa}des $3] SULP UONLAOUUT JayOR} 
‘sarreuayied sap daar sanbisojouype} saaneniul sap aipuaidanua m= 
‘3180]OUYDe} E] ap 
“WONRsTTeDIaWIWOD eR] Ja JUaWaddoyaaap 2] nod saouerye say Jadndde = 
‘sande 1U0 
wa sa] sjanbxne aypiayde1 ap s}uauiasst}qejg say Inod aimjons 
-RYULP sad1Ales sap anb tsure ‘aisojoutpe} P| ap UONesT[eDIatWWOD 
27 R32 UOHesINN| e ‘Uawaddojaaap ne jadde yuesiey 19 sjalord smoy 
esaidepe sjiasuod sap Ja JUatIADURUY ap SadiAlas sap YW Xn ILO = 
| : syajoa ayenb 
pueidwod ai8ojouypa} ap J2 UONLAOUULP arsajeIs eg ‘atso[OUTPe} 
oT IP UOISN}JIp ey & 39 UONRsT[eIDIIWUIOD ek] & ‘JUaWeddojaAgp ne 
e138 FW Sap sayjadal say 32 aUSIeAIp P| ‘QWANONpold ke] aNtooe p 
ADIOJJas a[qJ ‘SwWNUeW saduTAoid sa] suURp aITe]NeUNWWOD 32a 
yeuorsa1 anbiurou0d9 yuawaouRAe | Nod s[QNO sap aUIUIOD aJapIsuo) 
aqjanb ‘Q18O]OUYPI} PJ & J UOTRAOUUT | k aIOLId apuRss guUN ap10IIe 


(yoaav) anbnuepe epeuey np anbrurouos9 uonowold ap aoueasy/] 


anbuepe epeuey np anbimouosa uojowod ap adualiy 


ese eDe-eyMMM//:dyyy : qaM aS 
€599-877 (€19) : 22]AL 
THET-STC (E19) : TAL 


GAO VIX (ueIUQ) ueadan 

jojaureD apeuaurold '6¢ 

s}uauTTye sap uoTadsut,p auUarpeued auasy 
anbynuabs uonenfeag p auy) 

anbynuats uonenyeay ‘agDosse auapisaid-ad1A 
JIZUIILW "V FUUY sw 

SJUSUIBUSIISUdy 


B66 — alGojouysa) ua j2 saauaias ua sajeiapay sayinae saj sns Joddey — snuaynos sauboid sag iz 


‘SINJ]LWIWOSUOD sap ane 
“UdIq J] J9 gyURS P| JUadeUaT IND suMUTWIOD sauafqoid sap UONNjOS 
P| JOW]De} ap UYe saxgUUOD s]UsWaUBIasUaI Sap Ja sadUa}adUIOD 
sap ‘sanbruypa} saouessreuuod sap adeyed a] yuOsaT[Dey syeueU 
-aued sao ‘juatuassi[quig Ing] & IANGLUOD Ja ‘xneUONeUIEIUT san82q 
[09 Sa] Jaak Jo QA INI}Das 9] 12 SOTISIOATUN say Jaae ‘ANbyUaDs uoN 
-RO0A B XNEDUTAOIA J2 XNeIapa} SOLUSTULBIO Ja Sara}sTUTU sap JUednoIaI 
xNvasal Sap Ja SUOSTRI| Sap ‘s}eLeUsTed sap e JUaWaANDe JadDned = 
‘sawureIs01d sap suTOsaq sanne sap ya anbisojouypa} 
jusutaddojaaap ap 12 atpsaypal ap samwues8ord sas ap mndde | v ano} 
-P1OQP] ap [-S Sap UONesaid ap arped uN adeid ua ama ja a0qeja a 
‘L-S Ua sayDeded sas ap a}DeIYJa | aNtoroe nod ‘a1Sojou 
-Y9] Ud J SAIUAIIS UA AIUAT]AIXA | S1a\ Jo a[YJUaWauaanos anovay{fa | snod 
sanbyfyuaigs slay S2{NYNUI SyuIUIMDOP $a] SuULP [SID 2] Jed sapueuTUIODI 
SALIINP SIUusT] say Ja sadioutd say 13189}UI J9 VIANA Ua aU aw 
‘UONENPAd P SayANIL sas xnatw Juednossa1 
Ua ‘a1ZO[OUYIA}O1q PE] SUID ‘aouULLIOdUIT | ap ueUaId No syuasiaws 
‘XNRAANOU SauleUOP sap suep sanbynuaDs sa}ovded sas JadIOJUII # 
‘auyenb amay[lauw ek] ap ja sautapow snyd 
sa] sanbynuaps suakoui saj Iuanboe nod anb aww ap ‘s}uarp sas e 
saplea sanbynuaps siAv sap jo ajewudo ayyenb ap adtAsas uN ITUIMNOJ 
Inod sariessadgu aseq ap sapnynde say Ja sadUa}aduI0) so] WuyUTeW 
: [-§ Ua sayURAINS Sa}LIOLId Sa] aXY S98 VIOVT 
L-S ua sanbisajens suonejusIO 


“UONRIISTUTLIPR P 32 
JUsWIQUUONIIJIed ap ‘UONLWIOJ ap sadeITJa snd sadtAlas sap 
ILYJO P Jo auenb ke] ap aouvinsse p sowuressoid sap uoNses aimaq[loul 
JUN JaINsse Pp sttuJad & IMI] SadINOSsaI sap UNWIUIOD U2 astUl LT 
‘Jaqand Ne ewrue gues e| ap UONDa}01d ap ja s}UsUNTTe sap II] 
-enb ap ssumuersoid Sa] INOd UINNOS ap SadTAIas SINoI [IW ap Jainsse p 
uye Nvasat UN 991) JUO YIOV eP sloraqanb saroyesoqey] anend 
“UOTNGINUOD ks 
gjeda & Inb ‘auNsnpUurL] JAR UONeIOGRI[OD U2 sgst[ea1 aLPIatPeI ap 
sjafoid sap & sie[[Op ap UOT[IwW 9’ ‘awUeIB0Id 29 ap a1ped a] suep 
‘QDSUOD B YIOV,] ‘6661-8661 U_ ‘anbisojoutpe} LaJsueN I] Ja1g]Q09e P 
12 sarreyUaUTT[LoIse sarso]ouyPe} sap jusutaddojaagp 2 JotjIsua} 
“UL p ‘WoNeIOgeT[OD Ua -Y ap SaHANDe xne atid mnayas np uonedDn 
-red ey aNtoDde p Jnva{qo snod & D-INjaO “‘OVV,P Wawassnsaaut | nod 
siel] sap aseyed ap awueiso1g ne agar | ep uonedinied e| 
INO P UBL NPUOJal 339 & VIOV,] eP ePlaypeaI 9p JuUeIsOId J] 
‘(stessa p 12 UONRIGI[LD Ip SaO}e1OGR| $2] 


mod aouajaduoo ap sapeiguas sauasixe) D91/OSL] aP SZ apiny ne 


1G) Ojuy-/e'26 siBarens/ dy 


JURSTLJSNLS IUUIOD NOO 2] Jed sayMJa 1UaI0s steIsUa Sa] 12 SapuaAold 
Sa] ‘SJUIWI[L Sy INS afelapay UONe]sIs9] ke] a8Ixa nb xnad swWWOd 
sanbryAyeur Siessa P S2d1Alas Sap JULIJJO Sa1TOJLIOGR] Sa| sno} ayjanbey 
IP NIA U2 saTtoeIOge] Sap UONRsojowoyY,p a}ua}ua aun (NQ9D) 
SIULIOU SIP UIIPRURD [IISUOD a] IIAP JaSITLUY ap JUIIA YIOV/I 
‘uatpeurd [a}dayp a] }UIW 
-ASNLIgs JUIRUIUT IND saTBUTUL SayRIIA SIIPe[LU Sa] Janbysouselp ap 
sajqedes apuow np F Neadlu ap suUONR]TeISUT Sates say Ted a}duI0D 
gua neaanou a+) ‘sanbrdyeur sazayjov sap aipuaidanue p amsout 
U2 SIRULIOSAP 1S9 |] ‘SUONRI][LISUI sas JaseUgUTe JR] ev ‘BadruUT\, ap 
ajeuIUe Ja JUIRUINY g}URs e] ap UaIpeUed anbyNuans a1ua, ne sis 
VIOV,] ep sajeuue sanbnoxe saipeyew sap [RuONRU aU) 27] 
‘sauutueIsold sap sulosaq xne a1puodas nod 
$22]GD C-{ ep SAALNIUI sap anb rsure ‘eseq ap sapnynde sap Ja saduajed 
-WOD Sap UINUILUT I] 12 UONLUTLUIa}ap P| ‘UONRIOGL][OD ap sp10dIV P 
y9 seLeuayed ap yuauasst]qeja J ‘aujenb e] ap aouvinsse p sawueIs 
-o1d sap eipuardurod urjd a9 ‘auasy] ap [-§ Ua auJa}UT a}Deded 
R] ap JUaWadIOJUa ap anbisajyens uejd un p uoNesogeys| ap adeja 
diatwiaid ey Isa ‘JUIOd aWIIW Ja [Nas UN Ua s}mMpord yuaros syioddex sin2] 
anb 29 & UOSRJ ap ‘VIOV,] ap satoyesioge] [7 sap Juautadnossal a] 
~ “VIOV,L 2P 
SUOISIap ap astid ap Ja sayoLd sap JUauasst{qeia Pp snssar0id sa] 
suep (alsojouysa) ua Ja saquaias Ua adualjaoxa] SlaA 129 a[vIUaWauLaanos 
anavoyfa | anod sanbyyuaias suy) [SqD np swoddes sap suonepueu 
W091 SIP UONLIBIULP J9 IANA Ua STU IP SI}ATIIL SIP UOISIA 
-Jadns e| Jomsse p aye} nod Jusuwazatnoned snyd juomne s|] “[-S sap 
IM2]Das J] SULP JUaUISsap as IND say]Iqissod sap ned JaI} & Ja VUUIP 
-Pue) anbYyNUaDs aidayeNs ek] SUP S9UBI[NOS suTOsaq xnv aipuodal e 
JUOIINGLNUOD sadno1s xnap $a‘) “[-§ Ua sjNda{go sas ap UONRsI[ea e] 
Ta [DeJ ap sanbisajens sadnoss xnap gs1ey) JUIWWaIaI & WIDOW] 
‘anbisojouyra) Lajsuey aj nod xnesepaj sarreuayied 
S| J2 SJNRI[NSUOD s[lasuod say anb sja} sadnois sap & JuRTT][L, Ss ua [-S 
Sap IUNUIUIOD a[eIJgpay aydoidde | e UoNedined es NID e YIOV,] 
anb aja & aes 4s, ‘s]UatUT]e sap aujenb ap ja g]uRs ek] ap UOT}I2} 


-O1d ap aigeU Ua saduasixe sap UONLsTUOWTeY, | B JANqLUOD ap UYe 


UONeSIPLULOU ap ja anbisayeNs ‘AnbyHuUaDs UONLIOA & SayeUONRUII}U} 
}2 Sa[PUOTLU SUOTesTURSIO SasnaiquoU ap saidne ajuasgidai ey] Je 
sanbyNuats s}a[OA sane sas Jaav JeLeUaed ua ajeqojs anbynuans 
J18g}LNs ks aIpNjg ‘2uasy| ap sanbyNuats sayatoe sa] FUUOPI0O2 
[1d 8661 Ua aga aia B VIOV,| ep anbynueats uonenyeag p aun] 

L-S Ua suonestyeal sayedinutig 


‘Q]LUONLUIAIUL J}IANII]JOD P| ap Ja EpeuLy Np stessa p Ja 

asf]LUL P S}LIPSUILUT SUTOSaq XNe JURpPUOdaI sajjaAnou sapoujau ap 

Ja salgojoutpa} ap uoNe}depe | & Ja UONRIOgR] | B Nb Isure ‘syuauTye 

Sa] Jed sastuUsuen saIpe[eu xne ja sayiseied xne ‘SareyUIUITTe SsIasuep 
sap anbsu ap sjyord xne sjnejal G-y ap sauuresso1d ap Juawiassijqeia # 
‘Saqlo}e1OQe] [Z $98 & IdvIB UOMDadsuI P Ja UONLIUIUI]39I | | 
dP sadiAias xne nb sure 27e}989A J o[euTUe gIURS P| ep UOMDa}0I1d 
ap Ja s}uauTI[e sap auyenb e] ap aoueinsse p atuaysds ne UONNGUUOD . 
‘sanbnijod ap uone1ogeya Pp Ja SUOISIDep ap astid ap sns 

-Sa01d sa] suep saprfea sanbynuans stave p ayduu0d auuay uo nb ayios 
ua amie} inod syiedxa p siav,p Ja sanbynuans saguuop ap uonesTynN w 

: Sad A] SIOJ) ap JUIWa]JaNUassa JUOS YIDY,| IP [-S UI SILANI SIT 
‘SUIIPPULD Sap UONUUL] k 
UONIdSUL P Jd a]L}IBIA Ja J]LLUTUL 9]URS L] AP IDULINSSE P SIDdIAIVS SIs 
oIOIWE & JULSIA 2][29 anb sure anbsu np asdjeur p a sawmmuessoid 
ap uoNdaduod ap ‘sanbyiyod ap uoneiogeya p ayDeded es 1addojaaap 
& MNUNUOD & VIOV] ‘GGGT UA ‘a[eI989A Ja aeuTTUR J}URS P| JUI8I}0Id 
}2 SUIS S]USUTTe Sap JuaINsse nb sadeoyja sanbniyod ap uoneIogeyay 
JUPSSISII [-S aP SATLUONLUIIIUT Jo SA[LUONLU SIULIOU Say Ja}Dadsau Ie] 
2[[q ‘UoNeUsWa/sa1 ey ap UONRdI|dde p Ja UoNDadsul_p sanbynuans 
SIHANIL SAS & IIS $989}01d JUIIOS SINa}PUWIOSUOD say anb ja sures 
JUJIOS PRU NL sNpUaA s}UaUT[e sa] anb a}10s Ua ale} & aNGINUOD 
QUSY] '2[LI198I9A Jo I[LUITUL JUS P| ap ja sJUaUUT]e sap sayqesuodsal 
SAXIUUOD SIIAJas Sap Ja UOTIadsul,p xneIJapaj SIdIAJas sap so}ed 
-UJ2,] a10199e p Jpuew Inod ek aj[q ‘a[e}a8aA Jo afewTUL g]URS P| ap 
anb Isule syuauiye sap UOT}Iadsul p xneJapaj sawuUeIBOId say sno} 9p 
ufiqesuodsai e] atustues10 awaguI UN suep Jadnossea1 nod 7.66] [Ae 


Ud aa) aja & (YIDY) s}Juawye sap uoNDadsut,p auUarpeued aouasy] 


S]Uauui|e sap uonIadsul_p auuaipeues aouaby 


“666 Uda sajuenbieul SUOTSI|PII SIN] ueUsITNOS Ud ‘SQUISIU 


“810 ]2 S212]SIUIW S]UII}JIP ap [-§ Ua sayuaueuad saqANoe sajedioutid say JUaALDep Jeans ib sa8ed saq JayMboe ua,s mod J-s say Jasipanp' 


SUOIEJ SIN] INS Ja anbynuaps UONPRIOA B SIUISTURBIO Jo SoIQ}STUIW Sap JepueU a] Ins SJUIWIIUSIISUII Sop 1TeUd}UOD ‘sinbov SOU Japyjosuo’) g[N} HUT 


‘Q1BO[OUYIA} Ud J2 SDUIIS Ud Sa[Plapa} SAAN say Ins WoOddey np 866 I ap UONIpa'] ‘UOIsstUL May A[duOIDe JUasstnd sayqesuodsar yUOSs s|I JUOP 


SAUISTULBIO Ja SI1VISTUTLH Sa] aNb a9 & UOSeJ ap ayfinajayod maj ap aaajas Inb J-§ Ua sa}ANdv $a] JUST Ja sauOLId say Wuassi}qeis saNstUTUL $2] 


SalisiUefio }9 Sala}SIUIW Sap SayueNbewW suoesHeay — aXauuly 


GG61 — difojouysa) ua ja saqualas ua sajesapaj saunnae sa} ns yoddey — snuaynos saiGid saq \05 


"S}JUIWISSISIAU $99 INJURIES 
od Juawsusaanos aj puaid anb samnsaur sap d1]qnd 3] JIULOFUL p JUOIaNUNUOD saguUe 
saureysoid sap syioddes soq ‘suarpeuey xne wnwixew 2] Jaoddel e yuanunuod J-s ua 
JUIWIUIANOS Np SININY Ja sjaMmpe syuswiasstsaaut say anb snod J-¢ ua [eIapay WOYe, | 
JaIolgWe a10IuUa Jnad uo stew! ‘9GG6] sindap sasi[ea1 912 yUO sai801d spueIs aq 

‘suaIpeuRrD sap 
2Ng-Uatq 2] J2 anbrwouoss ayedsoid ve] MWua}UTeW ap IINsIW Ua IOS JUaUTaUIIA 
-Nos 2] and UYe JUa}JaDUOD as INaLa}Xa | ap sareuayed sing] ja xnvIgpej sUIsTUeBIO 
}2 S2ig\sIUIUI Sa_ anb eIpNey [I ‘aAafal say Inod ‘]-¢ ua sanbisajyens syap xneaanou 
sinatsnyd issne ausi[nos yodde a] ‘}UawWaUJIANOs Np xneIpiowtid syyJalgo ‘suaipeuey 
Sap IA ap auenb ey] Ja101awe p anb isure srojdura p uonRadd e] Ja anbrwouo0dg aoues 
-SIOID RB] JISTUNIXPW IP INA Ud INILIIX9,] 9p Sateuayied sas Jo aelgpaj UONRISTUIWUPR | 
anua nb isure anbynuats UONRIOA & SILUSTULBIO }9 SI1Q}STUIL Sa] ANUJ UONLIORTIOD P| 
J2 UOTeIVdOOD PY JIINSse & J JIL] & JABeINOIUA L JUIAIIS JUIWIUIAANOS Np J -S Ua 
SJUIWISSTSIAUT $a] JUSUILUOD JUaNUOW INb sajduiaxa xnap Issnv a}uasaid |] ‘suonepuew 
-WOII SIP II|NUIIOJ Ip }9 JUIUIAUIAANOS 2] INOd [eIQUEs }gIJJULP [-S ap suonsanb 
$2] JaUla2 ap sa8ieyp juOs Inb J-¢ ua xneJUIWaUIeANOS suadxe,p sadno1s sap saHATIe 
Sa] JLDaP I] ‘atBae.Ns P| ap syryda{qo saj a1puraye,p INA ua sasi[egi Seisord say Ans yutod 
3] MJ [I {L-S ua sajesiapay SQUALOR sa] ins Woddes awiatsioy a] 3sa snuaynos saisoid saq 

‘Ta8ueNa | & Ja epeurD 
Ne sydayIaI ap sauevuayed sing] IAP UOTPILIIULP ePOW Ing] g1OTaWe JUIWINIU 
JUO xNeIapa} S9UISTULBIO J2 SaiaysTUTUT sInaisnyd ‘a1s}eNs ek] ap UoHoT|Gnd | sindaq 
‘suarpeues sz] Inod sjuewodui xneyWozLOY xnalue saj Ins xneJapgj WOU saleUa}Ied sas 
ap XN) J2 SILAIaS $2S JIU Jd INDYNUINS UONLIOA k SLUSTULBIO }2 S21QISTUTU $3] AU 
saTDdv UONRIOGE|[OD JUN Jo UONIgdOOD JUN JIINSSP k ASIA JIPLD 2D “9661 Ua agt[qnd 
3]92ls al XX NP aqnv,] Y a1Sojouyoar v] 19 saauatys sa] ‘[-S Sap a[e19paj aisayeNs P| SULP ‘|1eA 
1] ap aIPP) UN SPU! & JUIWLIAANOS IJ ‘[-§ Ud SJUIWASSTS2AU] $2 ap WINWIXPUT 9 


Jam Juassind suarpeued saj anb inod J-¢ ua sa[e1ap2j NVH YVS 
SHANI SIP UONLUIPIOOD P| JaxorjguE WeAep [IND 


WoIsnjaue}) "9 


6b] Ouse ab sibaens/ dy 


‘QQUUP 3}}29 
slo} JWIIIXNap ke] Nod aguaw eas UONsanb ua apnj9] ‘als0[OUYDa} Ua Jo sadUa1DS 
U2 SITLIIPIJ SIUATNL SJ INS BGG ap HOddey 2] ‘sinbov sou JapyosuoD suep apni a1}29 
ap saireuruitjaid syeyjnsai sap aljqnd suoare snoN ‘XNeJapaj SOWSTULBIO J2 $91Q}STUTUT $2] 
suep aaiguas ajjandayjaqut ayaudoid ke] Ins s}uauauSiasual sap 1ua}go nod aguaut aoyid 
-apnyg aun jsa aujne’] ‘sanbyyuas s}UIwWNIOp sap SULP SUONL}1D ap SII[[IW ap SauTe} 
-U20 Sap Japr[eA INOd JisuajUT [PARQ UN a}IssadgU a]j2 ‘Je}2 We} SUOAR sNoU JUOp enbuNeu 
-Ol[GIq UONLUIOJUL | ap a] [29 Sa auUNT ‘a]eJapay UONLNSTUILUpR | SULP J.-S Ua sasuadap 
S2P SJULNXA SIP SUIL]IZD IP UIWILXI P SAANLTIUI xNap goUR] & UO ‘sue xnap sIndeq 

‘JuaIeIUINO] sj Nb saguuop so] JasAjeue ja JastuoueY Inod syoya p snqd 
yo aipuodai A nod sag8o119} ul sauuosiad xne sdua} ap snjd sroje Wespney [I ‘sagq[leJep 
snjd ang uateAap epeuey anbnsyeis ap sajyanbua saq ‘UawWarjanye ay[landal ua u uo Nb 
SUONLWOFUT P snjd ap Jasodsip WespNey [I ‘[-§ Ua sasuadap sad Sano} ap suoissnaiada. So] 
}UOs sajjanb 110aes ap uoNsanb ze] & aIpuodal ap uye UI] snjd JUaWa}aU JaT[e Nog 

‘a[durts Jno} Ja}quuras yeLMod 
ID sinayedIpur, P a[quasua a9 Inod auguI ‘NUOp asoduil s UONLUTsa_ p Jo UONesITUOW 
-IeY,P xNaOe] [leaky up) ‘afqissod anb suonewsojul p jueNe IUINO} ap uye ‘sdwa} 
Ing] JuauUaId s}uepUOdaL sa] ‘a}URISIX9 ZANLISIUIUPe UOTLUWOFUI | 1a}9[duI0D inod 
JPN] ING sues sagaud suoNestuLsio sa] suLp Ja INatadns JUaUaUsIasud P s}UsWassi]q 
-P}2 Sa] SueP ‘SastIdanua sa] suRp ‘a[R}UIWAUIAANOS UONLINSIUIWIPe | SULP sadepuos 
Sap Ie} & UC “[RU sues sed JuaNgo s au aj[aned aapt ayjad UII ‘SUIOWUURAN “Neayqe} 
Np afjanied sapr aun nb auuop au J-S sa] suep s}ueNUI sa] JoInsau anb Ie} sa TI 
‘Q[JPANOU 3INO} ]so SJULNXa Sap IINSIW P|] SIU ‘SATUUIIEP SaJgIUJap xNap 
Sap SINOJ NP INDIE 1sa$ [-S Sap aUa}sds a] SULP S]ULUT so] JoInsau e spnynde anon 
‘sasuadap Sa] Ins axe JUIWISIR| 11e}9 [-S UI XNeIIpg} S}UIWassTsSaAul Sap UIUTPXa }3) 


S]U2N)X9 $a] }9 UOeIyAUEND e| Ins sanbieway /°G 


G66| — alfojouysey ua y sagualas ua sajesapay sgunoe sa] sns woddey — snuaynos sg/G0.d aq (gy 


“epeurd ‘emengd ‘epeurd anbnsners ‘g66T ‘OL ol ‘dX 
-9000488 INSOLE ap oU ‘aLujaworgig vj vd sainsau anb sjai vpouvy nv saouvssiyuUod ap xnjf saT °¢ 


‘syUeNDaxe say Jed G-y e] Nod sgsuadap aj JUaWAATDayJa JUOINe sf Nb ja awa} 
-SAs a] suep anguad juomme sft puenb ureypord ue | ap sinayedtpul say] suep JUOIA}IYoI 
38 G66] Ua Sastojne saiejuswMaddns spuoj say] ‘simayedIpul say suRP JajsajruRW 
28 B JUIWa[NIs IUIUIWOD J -§ S3] SULP [LJaPaj} JUIWUIIANOS Np gi9}aI JUIWIASeSUD |] 


uoIsnjauo’) 9°G 


‘SQTLUONRUIIIUI SUONRIOGR||OD 
ap NY I JUOs sian np said ja ‘TeJapa} JUaWaUJIANOS Np IMalle}xXe] ap sInajne p 
apie | Dak sajinpoid Juos suoNedi[qnd sina] ap gNIOW P| ap Sag ‘IesueNg,| ap Ja xned 
-ULAOI S]UIWIUIAANOS Sap ‘IESNPUL | Ip ‘SIHISIAATUN sap sareua}ed sap Jace Nb xne ayua 
JUP} UONLIOGE][OD Ud XNRARD ap JAaT2 JUaWaANeyal aIquiou uN e JuadDned xneIgpyy 
sinatugsul Ja sanbynuars say anb issne JuawIyUOD sanbingUIol[qig saguUOPp sa] 
‘squUaIpeuR) suoneoitqnd sap sian ay said nad e gusis yuo sit ‘anbryAjeue arwiryp ey 
12 aIZoporgospAy | ‘QuUeUT aisojorq PJ ‘aiapINU aisojouLpe} P| ‘aiso;owWo}UA | ‘sajeut 
TUR JQ SAIQI}IL] S2IUDS $3] FULD sauT|dIDsIp sep suep ‘AINO ug ‘sauuaIpeued suoned 
-jqnd sap anlowi ey ap said ympoid uo xnelapy9j sMaypIayp $9] ‘21s0]ouuNT] eR] 19 ary 
-e180ue200 | anb sure aigydsoune | ap saruaps s9j J2 a1SojOrOgIgW PT ‘UIWIUUOIAUA | 2p 
s2dUIDS $3] ‘UONEJUSUT]R | IP 12 aIMINUBe | ap sadua}s $3] SUWIOD saqTTeDads sap sued 
‘ dPUONRUIAIUT a[[ay>a| ¥ ast[eDads snjd 2] sa epeuLd 2] sajjanbsay suep sautjdissip xnap 
sa] SINaT]Ie,P WOs ap ‘adA} 20 ap sauuarpeued suoper!|qnd saj saino} ap sian np snjd 
gu8is U0 sj nbsind ‘ededsa J ap 32 aula B] ap saduaps sa] suep anb tsure aidojorg wa spe 
yusWiazarfnoned 9}9 1UO s]f ‘saupeDads sina] ap auNdeyp anbsaid suep Ja aypP1oypeI Ip 
saut[disip sapueid saj sano} suep Juarjqnd xneigpyj sinarugsUT Ja sanbyNnues sa] 
‘[eIapaj JUIWIU 
-QANO8 Ne JURT[IAL]) Mayne uN suULOW Ne j1e}dwWOD jnou INs J-¢ Ue uoneoijgnd oun 
said nad & ‘2661 & 0661 2d ‘Apuow! np xnaisnsaid snd saj sanbrpouad say Ja xneu 
-Ino{ saj suep sanbNLD Je sa}ou ‘(GG6I ap SIE € xne uawWaaneredurod [nda 138g] uN) 
sapme €€{ € at{qnd quo sit ‘ejduaxa red ‘2661 Uq ‘a]RUONeUIOIUT anbruypa} jo anbyn 
-uais UOTRJUIWINDOP kT & snjd a] JuanquaUOD IND xneI9p3} sInatuasul ja sanbynuens 
sa] JUOS 2d ‘xneyIdoY saj 32 SPHISIAATUN sa] SULP JUPIANA sINIYPISUP S2] saide ‘epeurd 


ny ‘sanbynuats sauessieuuod sap UOIsTYyIp ap JuRWOdUT [HNO UN Js uonesyqnd ey 


HOARS Np UOISNYIG G'G 


‘(oor 4 Z1) 
ayqnop 2j said nad v aed yuotear Ua epeUeD NP sej[ anb sroye ‘AuteyISIATUN (-y P| ap 
oor ‘d.9 uomaus ‘suuacour ua goueUY JUareAk FqOO,| 9P sked sap sasuidanue $2] ‘2661 Ud 
‘QUIeYISIQATUN (J-Y P| SUPP sastidanua sap JUSWISSNSAUL] 2p asejusoinod 2] ausiowl} 
U2 JuLUOD uoNeIOGe|IOD u2 G-y ap snyd 2] Wey as [I No sXed sap un] Jsa epeurD aT # 

*SINAPIS Sad 


e sajquieduioo sayii0Lid sap Uap10I27e (uostaua (OT “d 07) 282AION PI 1 Tup}-auneAoy 


Lo) Wu s/er'ab sibayens, dy 


‘sasuidanua sap sjauuoneiado sadtaias sa] 1ed ja SratpnonIed saj red s]at1s0] ap syeye say + 
AMOLAdNs JUISWIUBIasUd | IP GY J9]OA a] 

‘G-Y ua sasuadap sap Juautadinbe Ja]0A a] + 

: Sajqisuejul syadse say JatsaytAud inod ja s1o} xnap 

sa}dtwod JUaIOsS au s|L Nb JayA9 INOd ‘s}LeISNOS StOJaNO} JUOS Ud S}UIUWa]a SUTLIIAD) *S]IIDI3O] 


xN¥ $9g1ILSUO) sasuadap sa] $3}NO} ap 12 UONRINpa,] ap Ma}das a] suep sanbyjqnd sasuadgp sa] 


sano} ap ‘G-Y Ua sasuadyp sa] $ayNO} ap SWLUOS P| & PUOdsaIOd JUIWIISSNSaAUT Jd “GIO, | Nog ° 


‘gouely ‘Sued “FCOO ‘666 ‘pivogaioas dusnpuy puv ASojouypay, ‘aauaisg GOTO ° 


af ‘stuy)-sterg sq ‘(OT “d GZ) apueyaz-af[aanon PI snag “2661 Ua (OOT ‘d gz) 
JUIWIIUUOIAUI] & 19 VULS RT & SIgIDPSUOD -Y U2 sayeJUaWaUJaANos sasuadap 
sap asejuaoinod aj mod qqo9O,| ep shed sap suri Jaruaid ne anjis as epeuey I] 
‘L661 Ua shed ad suep C-y P| B S2aIDRSUOD 

ev uo nb sawuwios sap QOL ‘d GT WeyUasaidal JesueNe JUIWasstsaaut | anbsind ‘ast[e1p 
-uow snjd q-y ap nari un e aipuajaid jnad tuyj)-aunedoy J] [Ng (2.661 Ua OOT ‘d FT) 
saaaja snyd say G-y BP] SULP JABURI2 JUIUassNseAul p sadejuadinod sap uN] v epeuey) I] 
‘(oot ‘d 4’g) 

stuy}-s}eIq Sap myao anb aston ‘(QT “d 6'Z) TAO, ap euuasour ey ap myao anb gaayg 
snjd 2uop 32 ‘gId NP OOL “d 9’g & JUINS2 Js2 -OARS 2] SURP PPEULD Np UUIassysaAut/] 
‘UIC $2] SULP Fd Ne] ap OT “d Z’Z ap snjd sno} JUasssaaut apurTULy 

PI 19 apang eI ‘2Q10H ey ‘Uode{ 2j ‘stuy}-syeIg say *(OOT “d 7’) IGOO,] ep euuacour ej 


a 


& MLgJuI ust ysa IND ad ‘GJ NP OO “4 9’] anb yuayuasaiday au Gy sey ‘epeuey ny # 


“WONRIOGRTIOD P|  jadde a8e} 


-URALP JUOJ Saq[2 19 “FQDO,] ep shed sane sap yednyd e] ap sajjao anb saasieads snjd 


J2 Saast[eIPUOU sn{d JUOS G-Y ap SaHANDL Sas : spred9 Sap Uaiq ke anbrun jsa epeuey IT 


|euoneua}ul ayXauoy p'G 


“}e19N| Ing sues saanud suonesiuebig =7gS, 


"epeuey ‘eMeng ‘6661 dqwanou 
‘IX-L00-88 enBojeyed ap oU ‘g gU ‘Ez JOA ‘Sagualas sap anbysners ‘6661 ‘epeuey anbijsijeys : aounos 


#188 [i] 


SBDUIADIg Fee] inaiadns juaweublesu3 fs 


jeiapa4 sasiidequy ES} 


% CS 


%1 
6661 


6661 39 O66L ‘(CHIG) G-¥ U8 JUaWapUaYy — g ainhiy 


B66 — alfojouysey ua y saavaras ua sayesepay sgynoe sa] sns woddey — snuajnos sayBod sag (gh 


‘sasudanua sap 
2][2> ep uoNeyUsWIsNe | 1ed agsuadutod aya ke [e1apy} JUatauUJaAno8 np uoNnedpnied 
ap assieq P| ‘G-y P| 9p JUsWaIULUY Np sed a] suep awWWOD “(Zp asvd v] VG aindy vj 1100) 
0661 U2 OOT “d Z] ke WaWaAneIedWIOD ‘epeueD Ne sguaU jy P| aPP OOT ‘d T] JUsWIaTjaMDe 
3INIPX2 [LIPP2J JUAWUAANOS 2] anb JUaNUOW G-Y Ud JUaWepual Np samMsaul $2] 


‘ye19N| ING sues SagAlid suOesiuebiQ =7gS x 


; “epeuey ‘emeng ‘66] aiquieAou 
AIX-L00-88 anBojejed ap gu “g gu ‘Ez JOA ‘sagualas sap anbysners ‘666, ‘epeueg anbysiyels : adinog 


sa0uInod ee Paci | 
jes9pa4 (I) Jnaviedns juaweublasua 
vebuen; sesuidenu; =| 


% L 


\ % OL | 
% € ae 


6661 0661 


6661 32 OGGL ‘CHIC SAP }UaWa.UeUY ap saounos — p aunbi4 


(p ain8y v] 100) G66 Ua QOL ‘d HI B atUUad’p e| ep INgep 
ne QOT ‘d QO] uorAua p yuessed ‘Q}uawBne ev IaueNe,] ap SUOHesTuLZIO sap Ied goURUY 
GUI sap ee}UeomMod 2] anb sipue} ‘sajqeis JUaWaAHejal SagiNsWep JUOS {IRIN 
1nq sues sagatid suonestuedio sap }2 INatiedns Juawaustasua | ap eas NP ‘SQuLAOId 
sap SUONNGLIUOD $2] “G661 U2 OO! “d GF 22URUY JUO Ue SIPUT YGGT Uo epeULD Ne 99INd 
-9x2 YP] ap OOT ‘d Tp Juaredueuy ib ‘sagaud sastidarud sa] 1ed g[quIOD g}2 & Rdg, 
‘QoL ‘d 0 ap sutow k& sindap gquio} Isa a8eyuaoinod ad Sieur ‘[RIgpay JUIWIUIAANOS 2] Jed 
agouRUy y1e}9 epeURD Ne aaINdxo -Y P| IN} ap OOT “d OE ap said ‘066 Uy ‘atuuadep 
JIUJap PJ] ap SsINOD ne gssieq & GYIC xne [e19P3} JUIWIIUIZANOS NP UONNGIUOD PT 

'66G| Ud SIR]JOP ap spel] GP] purone 
mod /g66] Ua SIe[JOp ap SUOTT|IW OG ap gUIUIsNe JUO soq[q (spuo] ap suajsuen sap 
anb jomyd q-y Ue sayfaer sasuadap sap ainsau aun WwWOs YI S9J) ‘JeuoneU auua}shs a9 
ap Ina}eoIpul uN wos (CYT) A-e Us say sanoiigyU! sasuadap sa] Jue] Inq sues 
saaauid suopestuesio saj Ja xneDuraoid SJUIWUSUIANOS $3] ‘SAISIOATUN SQ] ‘ALSNPUL] Issne 
juadinred janbne a]ey1a <oueyoduut p juauraddoyaagp ap 32 atpraypal ap [EUOHRU auta}sAs 


un p uanUTeUr Ne aNquUOD J-§ Ne aDesUOD [P19P3} JuatauIeANos 2] anb yaspnq I] 


sked ne q-4 €°g 


‘(steJOp ap SUOT||!L 067) IGOV,| SUWIOD INO} ‘(ste|]Op ap SUOTT|IU 9QE) sasuadap sasso.s ap 


Issne aDestio A epeULD JUaWIUUOIAUY ‘(SIET[OP ap SUOTT|IL 6 [p) saxouuoD sanbynuaps 


Gh) Ouy-S/esab sibaens,/ dn 


sa}ANe Ua snyd a] asuadap Inb [erapaj aUIsTURIO | Sa PpeURD anbysNeIs ‘000T-666I U2 
(saje1o} sasuadap sap oor ‘d ¢F) sieT[op ap suoTyIu ¢gG Ip gDYyouaq e nb ‘saguuOp ap 
Ia]JOo P| sino{no} sindap Jsa saxeuUOd sanbyNnuans sa}Anoe sap JaJOA puess snyd a7 
‘0007-6661 Ua spre] Z’¢ ap snjd & [661-066 Ua SIe][OP ap sprer][IU GZ 
ap juessed ‘g}UatWsne UO C-Y ap SauANI xne sagidesUOD sasuadap sa] ‘2NUOD Ieg 
‘ue Jed sie][op ap sprery[iw $7 12 7’Z aNUa ‘OGGT SaguUR Sap SINOD ne sayqeis JUIWIAN 
-P[aI SAGINIUIIP JOS SI}TANIL $3) & SIBIILSUOD J-S Ud Sa|eJapaj Sasuadap say] ‘saxguUOI 


sanbynuans sauAnoe xne HOS ‘G-Y P| B WHOS g1DesUOD Isa J -S Sa] INod [e1apay Jaspnq J] 


‘epeuey suodsued 18 Y|9V,| 
‘JQAVIN 21 ‘HYG ‘epeued soieg Juop ‘xneJapaj sauisiuebio ja Salaysiulw EE Ns SeguUOp Sap UONe|Idwo),. 


“salosiaoid saauuog, 


‘anbiuos99/9 UONPWJOJUI,| AP Ja UONPAOUUI,| Bp ‘saduaIIS Sap UOISIAIG “epeuey aNbisHeIS : adinos 
050 62 G98 82 Je}OL 


G8E 7 090 7 xx SONY 
966 7 £86 7 epeueg anbisieys 
009 | LIG 1 epeuedy ajues 
C8L¢ 9G 

6S1 2 c60 2 

ver | ver | 

€86 €L6 epeuey daijsnpu| 
61 91 104 
8&8 @ 108 @ epeueg JuawauuUdsIAU 
O91 L G6L 1 

GZ 0c 

BLL LOL 

88 98 

bLl CLL 

996 @ C6 

teks) 6LE 

e61 61 

LE9~ GLS 


urajd sduta} syuayeainby 


(%) aouasayIg *0002-6661 6661-8661 auisiuebio no asajsiulyy 


L-S ua jesapay yn99y3 — ¢ aunbily 


‘Iny,pino{ne p yao anb yueyodun snjd awearxis un p ‘sroye y1e}9 Inb ‘]-¢ ua [elepey Ja 
~2fJ2,| 9p uoNeyususne aiatuaid e| ‘7G61-1G6I sindap 1s3,9 ‘(¢ ainSy y] W002) OSO 67 R 
assed y1e}9 JHDayJa nay anbsind ‘a}uapadaid aguue J anb snjd ap J-s Ua sayANDe p sasreyp 
SATLUUONIUOJ FET ‘666 Ua ‘Wear A [I ‘SOINW-v.QUI Sasuadap sap assieg P| 9p Wdap ug 
‘atUUIDEP 9}}2d 
ap aguUR az)Ne 33N0} aNb SUIOU OSs ‘]-§ UI SOINUI-LIJUT S9}TANIL $s & SIRT[OP IP SPIT] 
[HUI €’€ JaIeSUOD HOAgId [eIapay JUIWIIUIIANOS J] ‘0VOT-G66T 2Iexa | JULpuUag 
‘L$ Ua Ja8pnq Ing] sie]Op ap suOT|Iw ¢ TZ ap IMpad JUIWIIANDa]TO9 1UO sauUsTUeBIO Ja 
salaysturty das ‘anuod req ‘(pp avd v] v Z ain8y v 100) s1eTJOp ap sUOTT|IUI 79 ap I-S 
Ud QUIGUIOD JaBpNg Ma] NAD UO J.-S Ua saTelapaj SaHATIE Sap JUaWeDUeUY ap saninos 
safediound sap arsed jurstey auTWI0D saiapIsuOd saUIsTURBIO Ja SasQISIUIUI JNIN 
‘sayedirunw suonen 
“SIUILUPR Sa] Ja XNLDUIAOI s}USWIaUIIANOS say sLIdwuOd A ‘[-¢ Ua Sa}ANIE P suarpeued 


B66 — alBojouysay ua y saaualos ua sajezapay sayage sa| ins yoddey — snuaynas sgif0.0 s8q |p 


; ' ‘epeuey suodsued) 398 YI9V,! ‘IOSVN 
8| “OHH ‘epeued sojeq Juop ‘xneJsapaj sawsiuehio ja saiajsiulw GE INS SaauUOP sap UONelIdWoD, 


“epeueg ‘eMe}Q ‘6661 
9190390 'g]X-100-88 anBojeyed ap U‘G QU ‘Ez ‘JOA ‘SaouaIIS sap anbysHeS ‘EGG ‘epeueg enbnsneys : aosnos 


80E 9 £08 G J&}0] 


899 GOL , SONY 
6LY ; LSb epeuey anbijsieis 
G2¢ elé epeuey ajues 
6SE e9€ uegNY 
G02 961 Od 
SOE G0 NdW 
Llp LOv epeueg aijsnpuy 
S09 OL 194 
ver vet epeuey JUBWAUUOIIAUG 
021 GEL 10V4 
OVS 10S INSYO 
ra} v0l HSY9 
60€ LLZ WY9 
18 GL Id49 
egg OLS JUNO 
90€ eve OSV 
Lve ecé IdoV 
Ole Ge OV 


siejjop ap SUoN||IN 
(%) aouaiayig 0002-6661 6661-8661 auisiueBso no asaysiuly 


|-S ua Sajei9pay sasuadag — z ainfily 


s}URINIIXa samNe saj Inod suorjiu ¢¢ & Ja JNRION] nq sues sagatid suoNMINsUl 
sa] Mod suOLIW gG & ‘[-S Ua saANDL P siaduRN sjuRINIgxa sa] Inod suoN[IU OPT 
B JUIWAANLIedWIOD ‘sUONUAANS U2 sIe|JOP ap PIRI] 97 N5ar & Uarpeued Inotigdns 
JUIWaUBIasua | Ip INg}Das a] ‘sauUaTpeUed sastida.qua sap v a|[P Sa SIL|[OP ap SpIeII[LW € 
$29 ap SII NP sng ‘Od PIB aqenqune yuswsze] Iso uoNRJUWISNe | 19 ‘guapadeid 
QuUR | P WaWIaANeIedUIOD sIeIJOP ap SUOT|[IW PYG ap JJUaWISNe UO SOINU-RNXS J-S US 
SAMANIE XNP $9QIIVSUOD Sasuadap se] ‘SIR|[OP IP SPAeI|[IW € ap P1OII1 NeaAlU Ny ‘[-s Ua 
SIAL SIP SPUOJ Ip Inj [eq UN Ja JULINI9Xa UN S1OJ P| R189 [IPI JUIWIUIIANOS 27 


IS ua sajerapa} SByANoY C°G 


‘anedsa | ap 32 JU2I, B[ ap SAdUANs sa] SURP 12 a1sojOIg Ua yusWarat[nonIed 
‘sanbYNUADS SIULSSIEULLOD Sap TUSWIIURAL | B JUPWISIE] INGLIUOD [e12P2J yUSWatLIAANOS 
aj anb anno ua anuow sanbynuals suoneoiqnd sap askpeue] “AGO, ap sed sanne 
sap uednyd Re] suep anb astpepeds snjd sa [nb 39 aseyuRAep aOqey[OD [I Nb ‘astjeipuow 
snjd isa C-U P] ap Naru aj PpeueD ne nb Juajgagi sapeuoneuso}Ur suosteleduiod sa] 

‘UY aya) & [kJapay JUaWUIZANOS 2I Jed 
sagypnequia sauuosiad 90 67 XNe S2aYUOD JG Us SPHANDe Sap JUIUATUBU NP gDPSUOD JS2 
‘S1R]JOP aP SPILT]! €’¢ HOS ‘2121 J] “SIBULNY SJULINIYXO Sa] NO Ua|PPULD dAud Ina}Das 
3] ‘SAUISIATUN Sa] SUP J.-S $2] JEDURUY & Wes [-$ S| nod astoyne sprel][IwW €’9 ap [PI0} 
J28pnq np siey[Op ap spre € anb azp v IWI!AI nb 2 ‘001 ‘d gf ap prodaz Neaalu 2] 
JUIANe B aUa}Xe AIQDULUY aple P SAHATE xNe IaESUOD Sa|PIIP2J sasuadap sap ued e7 


Eb) Ul-S/e0'aH siBarens dy 


‘$9||901 Sasuadap Sa| 1a}9/J94 NOd JUeAINS 99/9J19xa,| SUeP 
SO9SINGJ JUOS SABUUOP $a} SIEW ‘991919XA,| ap ngap ne jediauid yaHpng np sees yUuOs Sesuadap ap Suols 
-IN81d $97 ‘SANGIASIP 939 JUO S|I,Nb ej-aauue aa9 Js98,9 anbsind ‘gGG| Ua |-S Ue Sesuadap Sap BOD Sa} 
-Uasaid JUOS S|! SIEW 766] Ap |e1apej JaHpng a] suep snAgid qualeyze |J4 e| 2 Se1NeSUOD SPUOJ S97 : E]ON 


“epeued ‘eMeNO ‘6661 
819090 ‘G|X-100-8g anbojeje9 ap gu ’G gU ‘Ez JOA ‘Sagualas sap anbysHels ‘666| ‘epeueg anbiysyeys : aduno0s 


6661 8661 Z66l 966 S66 PEEL CEE cé66l 1661 O66l 


ie 
Sv 


abejueoinod 


1-S xne aas9esu09 
sajeiapaj Sasuadap sap weg — | aunfil4 


‘(aluuarap alaiulap v] nod saauuop sao ap nvajqv) un 
sa [ ain8yf vj) ay9 srewrel & | au LNb gaaza snjd ysa ‘ool ‘d Z'p ap 3s mb ‘]-¢ xne aes 
-UOD [RI9P9} JUIWIUIAANOS Np sIe|JOP ap Spe] ZG] ap sasuadap ap suorsiAgid sap 
3[quiasua | ap adeyuaoInod aq ‘na srewiel yeas au nb ad ‘sprel[iw ¢’9 aIputaye inod 
SIR[JOP ap SUOT][IW GOP ap gWUaUNe ke J-S Ua Safelapaj Sasuadap sap [e}0} Jj ‘satUSTULBIO Ja 
SaJQ}SIUTLU Sane Sap J-$ Ua sasuadap sap s}UaWIasULYD Sap Ja SUONe]UIWBNe Sad ap NU} 
ajduro_ ‘sue ston mod smo{no} ‘sguue sed snjd ap siey[op ap suor]iw ¢ ap asodsip ‘tn] 
‘UNO AP Wd 2] anb sipur} ‘sue sion uepuad aguur sed snjd ap sreyJop ap suorjru CS 
JUNO} PpeUeD aLsNpu], P OI d ewUeIB0I1d J] “GG6GT Ua Ja8pNq Ing] Ja}UswUNe na Issne 
JUO [LIgPej JUAUIIUIAANOS Np afaLsnpul gyPsaypal P| K aple p sawtuessold sap xnaq 

‘1007-0002 991D19x9 | 
inod snjd ap sre[[op ap SUOI{[IW OOZ NUISUOD aA & IN] GGGT JalAg} ap [e1apej 
JaSPN I ‘SIL[[OP ap SUOT][IW GOO gesUOD v { aqja,nbsind ‘]-¢ xne ayesapej aigIoueUYy 
aple p aunos ajueyoduit snjd ej anuadap 3s2 aJ2 ‘000Z-GG6I UA ‘AyIIypaI ap ain} 
“NNSEIUL | Juainos mod sgaud JHRIN] ING sues sausTUeBIO XN Ja IyDIJayIeI ap xne} 
-Idoy xne ‘sauisiaarun xne suonuaagns sap 12401990 Inod 266] Ud IdaI a}9 WEAR [D,] PT 
“HSU 2 19 DNSUO 2 ‘WUD 2] JWOs anb sjiasuod sion sap UoNUeaqns ap sjaspnq sap 
SUONLIUAWSNL Sap Jd [D4 P] IP SaHATIe Sap Ingap 2] Jaae J -§ Ue sauUaIPeUeD 
SPHANIL SIP INLD} IP [OI UOS JdIOJUII & [kIapPI} JUIUIUIIANOS 3] ‘6661 N 4 


S]UBI|IeS SUG |G 


Sanbiysijeys sinayesipuy 
— |-§ Ua Xneapal SjuawasssaAu] 2° 


B61 — alGojouysay vay saauatas va sajeiapaseuge sa] ins woddey — snuajnos saiGod sag |Zp 


‘S9AQ]AI JUILOS SYap $d anb nod [alia}sIUIWII} UI aWSIULIIW UN gad k gALId [lasUOD 
np neaing 2] ‘anbiqnd anbyyod ey ap jauuorsisap snssado1d a] suep auepnid ap 
adpuud np uoneoydde | ap sayueyodui sajequozioy suoneotdunl sap nua} aydwo9 


‘yyqnd np ayLNdas P| ap Ijao sed yuades au sj nb yuRINe Ua suUOIsIgp sad suRp 
adwoo ap aust Ua Janue JUaAIOp XNeDIBWUIOD synesaduUt sap NO gyDeIYJo-N0D Hod 
-dei np sinayej sa] xnatias sanbsu xne Jared mod sasud sansatu sap UONRUTULIA}2p ap 
jerprowiid na}eJ aj WWD andiad ang Wop suecoy sap gILINDas P| ap Ja gIURS PI ap 
uonpa}oid e] ‘sina}2as sa] sno} suep ‘anno ua ‘zouepnid ap adpuud np azaneo Ua astu 
P| SULP sagIBQIUI aNg IUIATOP SUONRITUNWWOD ap J9 UONEINSUOD ap saisgIVNs so] 
“XNPIPIOUTLI SUILUOD sg1gPISUOD sed JUIOS aU SIMJ}PUULUOSUOD sap SIgITUT Say anb saqureD 
sap enb sure uoneotdde p snssasoid vos ap giL189}UL| Ins aueyUOD ap enbuewl 
UN & BUI Ja atUSDNdads ap Jo DULIW IP IIR} JUatUa|[aUassa }se af ‘Jfja UY 


‘PuUOISDap snssadoid 3] suLp anbsLI NP UONsas &| Ns a[Ja9 Jade INSU IUreL9 JUN suLp 


apbulod auaprud ap adpuud aj ins anbryqnd uorurdo | ‘aruygp [eu Is2 a[[2 1s WW 
“XNEDIIUILUOD sasULYpa Sa] INOd suLIa} BUO k 
suonery duit sayueyodurt p yuo Ib Ja aeuoNeUsaUl [fap] e s]ua8in sata}qoid sap 
2 UOLDeAI Ua JUAANos ‘sanbiayeNs suONIsod singj Ja/MOMUe k sassnod JUOS sJUSWIULIIA 
-no$ saj anb ainsat eB yUa}UaWIsNe UOISgYOD 12 IUAIQYO) JULWL|II suolssoid Sa] @ 
‘sanbynuals sagu 
-UOP S2][2ANOU sap aIQIWIN] PJ B SUOISIYP Sas JUSWILUE}SUOD IN]PAY JUIWIIUIANOS 
ay anb Duop mney |] “[-S Ue sasord say aipualdwio ap juawauzeanos np aypeded 
B] ap ajjad ‘2109ua amBraaua apuels snjd ap uonsanb aun adatnos ainsnpul| suep 
JIZOJOUYP2} P| ap Jo SAUADs sap ‘PUPIBYII P| OP sai8oid sap jeuswousyd ewyAl a] 
‘sayjamjuaag suoissnd1adai sinaj ap 19 — 
| anbnrjod no anbiwouog ‘afeDos ‘anbynuals ameu ap — sajqissod syre} sa] sno} ap 
DULSSILUUOIAL P] INS QSeq adja WOp [PUUOISDyP snssanoid 2] Ip JusWaNNYy IUIepoul 
anbsu np UONsas ap ape) UN SUep aIIe} as Wop jauuOIsDep snssavoid ne uoNeo|dde uog = 


Lb) ul S/esab sibarens/ ny 


‘gouepmud ap 
adiutd np uonesiydde | e yuenb juasodums sayuejodui suonesgpisuod sinatsn{q 
“« ““S9ATa}Ja SAINsau ap UO 
-eodde | pei snyd e amjauial inod ajxajgid ap Males sed Wop au anjosqe snbynuas 
IPNINIII ap Juasqe | ‘SI]GISIIAILI NO saaes8 sasewWOp ap anbsi ap sed uanb uaiq 
Is“ » uapnid ze] ap adputd 3] Ja}dope e ase8uas epeurD Np JUaUIaUJaAN0s 2] anb 
aindns mb ‘6661 ap (qdD1) JUamauuosaua | ap uoNda}01d VD] LNs auUatpYUDI 107 e| SURP 
aInBy afesapaj 10] auN suep adpuud np ajuadai snjd ke] UoIssaidxa] ‘ajeUONeUIAIUT J2 
a[euUONeU aT[aypa | & PpeueD Np s}uaWasesue say suep UONLoITdde uos nod sadtDeIIp 
SgUBI| Sap JURSST[GeI9 19 DUepnid ap adioutd np auNtWWOD UOIsUsYyaIdWOD auN JUeINsse 
JIped UN P UlOSaq MOAR JUISIP SINAPaP Sa] ‘JUIWAUIIANOS ap SaIPIO Sa] sno} sueq 
“UOTeST]NN Uos 
ins suonsanb sayueyoduit p aaaqnos ke ead ‘ranbryjdde| ap uodej ek] ap ja atyrusis 
[nb ao ap anuuodal JUataTeIIUAs aIe]D UOIsUIYaIdWOD UN MOAR Ua sues aUepnud ap 
adioutid 2] Juenboaut sz2u0Ug sap aanoy uo ‘anbsu np anbiyqnd uonses ke] Ins anby 
-l]od ap suoneIepPaPp $2] Jd SAUUIIPLULD SIO] Sa] ‘KNEUONLUIAIUT Sg}eN sa] SUL ‘2IIU 
-WOD ap 12 JUSWIUUOIIAUD P ‘g}URS ap sUONsanb sap awWWes a}seA auN Ins sanbijqnd 


SUOISSNISIP SAP 2]UA) a] NuaAap Isa « aduapnid ap adiouud » a] ‘saguue sargtUap sap 


anbygnd anbyyod ej e aauapmd ap adiouud np uoneajddy gp 


‘a}SOLa}o1g anbeye 
UN, P saduanbasuod sa] JUaWadVIYJa JasNIW ap suaXOW sap JaANON & Japre od que} 
-1odul ajo1 un esanol epeuey np siasuene ja xneuoneu sateuayed say] JaAe SUTDIPA 
SJ] }9 SAINSIUI-aNUOD $a] NsouseIp a ‘UONDa}ap ke] Ins UONeIgd00) Ua Ja UONRIOG 
-P][OD Ud dasl[eaI apPIay al LT] ‘aWafqoid np eansneyxa eydoidde oun ke JueUsW sed 
UN JUOS Saja ‘sINgap sINZ] & aOUa JUOS U2 SaAneNIUI sad ap dnooneaq Is away] 
‘sanbisojorq Ja sanbrwi1yd savuaul 
xne Jaied inod ‘epeues a}ues ap ‘g]uRs ek] ap UOTDa}oId ek] ap UOTDAIIG eT JaAe UOT 
-PIOGL][OD Ua SaydJayaI Sap aipuaidanuea & anno ua asodsip as NQW 27 ‘sanbisojorq 
J2 SANDIWITYD sIIBURP Sa| JaAP JasOdWOD & adUAdIN,P UONUIAIAIUT p JauUOSIad 2] Jopre 
Mod ‘gssnoul Us UONLUTUIL]UODP ap Jo JUIUIIUYUOD ap aN P ajios ‘prensy \seyg gjodde 
anbiun yneyod suraisks un n5uod uO sareuated saj ‘2UUaIpeUed aLNsNpuI,| IIAk 112d 
-UOD ap : anbisojorq Ja anbruwyp ‘eregjanu onbeye p sed ua UONUIAIIUT p ayxtu adinba 
JUN, P UONRUIPIOOD P| SNOS SgdINS IIAP J10QP]JOD Llap JUO SagULIL $Id10,J Sa] Ja EPeuLD 
Np a[eAol atiauepuary ey] ‘sked xnap sap siatijod sawistuesio sa] JUaTeIaDyIUueq 
JUOP WUONLIOGR|[OD Us sayPIayPeI sap saqissod Juaterpual inb sawstuerdgW ap Jus 
-9[famoe JuaINosIp stuy)-s}eyq sap yusuEdaq aeIg 2] 19 [eIQUYS INI}IDI][OS J] ‘QWISTIOI 
-I2}01q ap SAILUIU! SIP UONLUTUI[I P SargDI]Od sayANIe Sa] aUIUOD Inb a9 ug TU 
-auuneAOY 2] 12 SIUY}-s}2Ig Say ‘ANbIsojouYParolg aMsNpul,| ap J2 asuayap k| ap UaIpeued 
INg}Ias J] Jae JeLTeUaLed Ua ‘sanbisojorq s}UIse Sa] aU asuafep kL] Ja UOTIE}0Id eT 
Jamnsse nod suid2eA ap UONNUISIp ap Ja UONdaduod ap ayeuONeUTNUW Ja afjaLopasn[Nu 
JANPNIUT JUN QU] & NQW 2] ‘2]dwaxa seg ‘sanbisojorg Ja sanbrwi1yS s}uase say a1}U0D 
SUIPEUL?) $2] AIPUjap J2 J989}01d Mod uoNeIOGe][OD ua sastdanusa 9}9 lap UO Sa}IA 


“Tek SINaIsn]q ‘sed [lard Ua UONeaI ap sayeurNdo sayDeded xne $dde OAR P JINsse }10S 


| 


B66| — @lOojouysay ua y saavaras ua sajesapay saynyoe s3] ins yoddey — snuaqnos sai6oud sag |Qp 


epeurd aj anb uye shed saune say daar nb ayeyuawguJaAn08 UONeASTUIWIpR | 3yN0} suRp 
UaIq ISsNe IZUUOPIOOD a2 WOP IUISLIOLI}01q ap sadvuIW xne Jared Inod ayprayPaI PT 
“xXNQIIBULP IWIUIOD salgpIsuod Jajdayonue jo sammynonue sjanusjod 
SJUISe $2] ISSLID 19 SALIOBIILD Ud YSIAIP & IOV | ‘2JOIUBe IUIsLOLA} 2] FuIaIUO) INb a ug 
‘AUSHOMI] ap US a & $}LIY SAP J2 SI|[IA Sp JUPIGeIQUINA P| Ja SJUABe sad ap sINayeiseAgp 
SJI]Jo SI] JQAPI  OAYOL, AP ONQUI a] SULP ULIeG ZLB Ne aito}OU anbeye] ‘Nea p saatasa1 
Sa] Jo SJUIUIT[L Sa] ‘S9}[OIa1 Say Janbeye JUaAnad sjI 1d ‘shed un, p ainjonNseyuL| inod 
anb aulgul ap d11qnd np ayundas ek] Ja g}uUes P| INod aeUaU gUN JUaMINSUOD sanbisoJoOIq 
J2 sanbrwiyp syuase say « 1O]-e]-S1OY s}e1q P » NO sayslio11a} ap suleUt sa] sueq 
‘210DUa xnaiasuep snjd syuase sad }Uapual 
aBoTOUY}OIg kL] Ip Ja sanbisojorg saduatds sap saisoid say] ‘uoNeodde p suakow 
Sap UORIaFI[OId Ly JaAv SPUIGUIOD ‘saplonsad sap Ja sanbNauisod sap ‘UONRIUIUITTE | ap 
‘gnbnnaseueyd ausnpul| suep 3a auDapaw ua suoneddde sap no sagynsnl Wey & 
yNo} sauuatpHonb suonesi[Nn sap oar Juaanad syinpoid sao anbsind ‘1ajadep & a[DYJIp 
ana jnad syatnaul sanbisojorq Ja sanbrw1yp syuase sap uONeSI[NN,| & Ja UONRIUR] ke] e 
SalIessadgU XNLLIZILUI Sap }2 S2IBOJOUYD.} Sap JUIOd Ne ast | ‘ANNO ug ‘smof sinaisnyd 
ap ailOA ‘sainay sinaisnid ap Juawaprejal & JajJja UN OAe NO saopoUuT Ja sapidisut 
ang Waanad s[I 1k) ‘a}alap & SaTOYJIp Jos syuase sao ap dnooneag ‘sauNsapuep suone| 
-[RISUI sap suep ‘22edsa,p ja JUaWadinbe p WNUTUT UN daar steYy ap Nad k s2g1 ag JAA 
-nad slau NIU JUIUIE|qIIa} sJUase sad] IWISHOLIA} Ne UOISUAUIP affaanou aun gynole e 


sanbiZojorg Jo sanbrurtyp sanbene p a2euaul P| ‘SpuOW Np suOIsII sasnaiquioU ap sueC] 


SWISHONa}Olg /"p 


‘gypiaypar ap aut[distp aya0 ap gun] Jusuuidurod d1]qnd aj 39 sMap_Hep 
saj ‘sanbynuans saj anb Ja gusiaatporg P| Ns JarsneYXe VONLULOJUT UN k SQdIe JUD 
-g[De] JUO sgssa1gIUT Say anb ‘anbyewgysés ua syadxa,p yuesyjNs a1quuOoU UN, P asodsip 
epeuey a] anb saunsse,s eIpNey [I ‘PUONLU Neaatu Ne aueqoid 29k ranbene s inog 

‘(NUS Ad NP aiped 2] suep ‘OVY,P UONDaIIp | snos) guss9AIp 
-O1q P| INS sajqeuoydxaiaqut saguUOP ap saseq ap anqiNsip Neasgi UN ‘epeUeD NP HOlq 2] 
INS UONPWOJULP NeIsay NP UONNINSUOD P| e adioned yuo sareuayied say sno} ‘anno 
ug ‘((OVy ied ag8uIp ayprewlap aun) a[eIpUOU JUsIaAIpord P| INs VONRULOJULP UU 
-assi[qeiq,| ap piesa] & epeuey Np uonisod ey JaUuoUD e JUaWaTjanre ao[dw:s [I J 
e(aleyey| ap anuansesapy WNIOJ Np anbyewsojurorg P| Ans [reaen ap adnor5 ne epeurdy 
aj gyuasaidar & [I ‘(OVY,P UONDeIIp P| snos) epeury Ne (»>«SLL) 213g}ur anbruouoxe} 
UONeULOJUT, p autaysig a] gAndde e |! ‘(saureuayied sas SO} ap aple,| JaAk) FYDIOUPa! 9p 
aoeded ua ya anbyeuiaysés ua sadua}adur0d ap SULOSaq Sap UOHPN]eAg FUN gst[eaI P [| 
‘6661 Uq ‘aUIeWOP 2 suLp suOTEI|Ade so] Ja 9YDIIYIAI P| MPL IeJ 19 anbyewiaysss e] 3p 
agoueyodut, | jeuUodal sHeIgdood yeueuayed ap ‘aouapIsgid P| JUsW|[anpe ainsse Uo 
inb ‘ainqeu P| ap UaIpeUed aasNW 2] 32 ULQNY ‘BPeueD WWSUUOIAUY ‘IOW 2] ‘OVV 
1unal & [I 86G6I ap Uy eI sIndaq ‘epeuRD ne anbnewojutorg e| ap 32 anbnewaiscsorq 
U2 IVY PI ap [eI0J Jutod 2] sa (qad) anbnewayshsorg ua [elgpa} JUPUIHRd 27 
sgua8 ap saduanbas sa] Ins sNUa}qo UONPUOJUL | ALD9P mod 
asi[N sinajfie,P sa awWgw-My « anbHeULosuror » UI} I] ‘anbrewigisss Ua ayD19qII 


e] ap syey[nsal sap nied yuawasiey an mb ‘gnbNeULoJulorg e| ap uolsuedxa aula 


GE) Ouy-s/e0 36 sidatens/ dy 


U2 J2 afjaanou our]dpsip ek] JUa}UIUTTTe sanbHeWOJUT saisold sad ‘sanbisojorg saouats 
xne sanbiddy ‘uoneioqeya,p atoa ua ja sajjaanou sanbyewsojur satgojouysa} sap e 
IIB SI]|GISsadde SIO[L JUIUUALAIP S2UUOP $ad Ja ‘S29LIRA $I} S2dINOS sap ek sagsind 
SagZUUOP Sap a1}U2 sual] Sap I[qeia,p Jauted ajjanb jsa yo} yUIOd og ‘satjamnyeu 
S2dINOSSal Sap INI]LA P| JBUIWaJap INO aitessadgu J]eJUIWIePUO}J snjd ke] UONRWIOJUL | 
unpoid anbyeuaysds Ua ayPJaypPal BT] ‘JUIWUWala}JIPUI S9UIa} XNap $aj }UaANOs a1ojdwia 
uO Nb auslasua aI [2} & ‘IIA P| Ip IIISIIAIP P| ap IURSsIeUUOD ke] & XNap Say $ajno} Juanquy 
-UOD Saffa,Nb ad Ua sagt] JUIW}ONE JUOS anbNeUaIsdS ek] 32 aTWOUOXe} BT “UONRIYIS 
-Se[D Ina] ap anb Isure ‘sadualajjIp sINI] ap Ja S2ULTGUIassa sINa] ap ‘sanbygues Ja saan 
-N[OA SUONL]AI SIN] ap ‘SAUISTULZIO Sap JUISIAAIP L] Ip apnya | Sa anbyeurayscs eT 
‘sked a] Inod yap uN aInawap auleUlop ad suep sauUaIpeued 
SadUa}gdWOD sep UIPapP 2] ‘SUIOWULIN ‘a[LIPUOU aISIIAIPOTG ke] INS UONRUIOJUT,P 
yuawasst[qeig,[ ap 12 JANOIg np anb tsure ‘epeueD 2] awwod ‘enbisojolg sysiaatp 
e] INS satup) SUONRN Sap UONUIAUO| x] k sated saj Jed guieued ‘ajeIpuow attwoU 
-Oxe} ap Jalolg np a[duraxa Jed sed a] 1sa,9 ‘AULPU2} PJ JaSIVAUI P 19}Ua} INod sgouR] 312 
JUO xneUONRUIA}UT sauUeIZOId xnaiquuoU aq ‘plead as anbynuans autdistp ayj22 nod 
JQIQUL | ‘— XNEJUIWIUUOIAUA S}UIWIsULUP Sa] SIAINS JUIWWOD a1puaidwiod nod anb 
SIN] [Ie P IsULe — [LUONLUIA}UT IJIUIUWIOD ap Jo aTeyseIedHue ayn] ap ‘anbisojorg uon 
~edsoid ap ‘auney e] ap UONsas ap ‘salla} sap UONRSI[NN | ap UoNRoyrueld ap aaneu 
U2 SagIL [9 SUOISIap Sap aipuard Inod sjanuassa JUOs anbyyewaysés Ud IYIIYDaI P| ap 
S}P}[NSaI Sa] IS BWW ‘anbisoyorq aydiayda L] 9p aNeUNUIWOD | ajJgInbut arwWOUOXR} 


U2 JUaWalat[Noned Ja ‘anbrewayscs ua sadua}adur0) sap jue}sIsiad [eIPUOW UTEP IT 


aNbyeUsojuioig ya anbyewaysAs ua aygaysay Op 


‘SNSUISUOD UN ¥ JIALUE, P JUJOJJa,$ Jo Naf ua suonsanb sap 
sYURY] UOLSsNsIp ke] 1UsseINOdUA SII ‘shed np a[quiasua | ap Ja a[elapay UONeNSTUIWUpe | 
ap ‘Sala}sIUIW sap a[[aysa,| e sanbntjod ap uonesogeya,| Jasi1oaery nod juatadood 
XNLIgP9j SAUISTULBIO J2 SAIQISIUTL $2] ‘UY 229 Y Ma]PA Bs k JUOJaINOLL J [eJUSWIUIIA 
“Nos je 129 ap JuOIpneaaid as inb afeuoneusajut ajjaupa,] & seaannaduiod jo sanbrueuAp 
sagatid sasudanua p juawaddojaagap 2] Jasuoary e UOSey ap Uanep [Nb uoNeUWO; 
-UL| ap xt sap ayUazgyoo anbyrjod aun aydope yuawauiaanos 2] anb januasse 3s2 ||] 

‘UONLSI[LIPUOU P| ap Sjajfa Sa] J2 SayDIeW Sap az[Ie} eT ‘shed sanne sap xud ap sanby 
-T[od sap 2dUeNfUL | JWIUIWRIOU ‘JalapisUod & sINa}oey sane p issne e 4 [J ‘UONRsT[NN,p 
stey ap sed }1oS1ad au JUaaUAANO8 9q Is sda}DaJJe IUOP JUOIas saguUOP Sap aI] 12 aT 
-enb ej anb ja ‘saznossal sap a8ixe ayjenb ap saguuop sap & sgo2e | anb yey ay ATOARs e 
‘yqnd uarq np afapour ne yUargyuT auuayqord 2] aNnuod red JusuBrNos sayne q ‘aud 
IN9}as NP 2uessiosd L| IUIaJ sajinje1s saguuop ap anbuewi gj anb ya suuarpeued a 
-snpur| red agynole inajea ek sympord ap ayjo,] Wesa;NUMs saguUOp xne JINIIB $2022 ] 
anb }USUUIUIPW SINa}eAJasqo Sap UdIg ‘s]NOD sap [e189}UI JUSWaIANODaI ap 2[apour 
un e ‘Iqnd np uontsodsip | e sa2guuOp sas JUIUIA}INIRIB JOU JUSTUUZ2ANO8 ay janbay 
suep ‘« a1]qnd ualg » np ajapow Np kA afeyuaUIaUIaANOs UOHeULIOJUL | Nod sayqea8es 
“laud xud sap ayayomoyj ey ‘aynsnl qsa,d anbsioy ‘uawuayaup snqd a] jUaDyguaq ua 
inb sinayesipiyn saj red uaiq stew ‘[e1guas ua sajqenqiuoD say sed snjd uou sadtaras sap 
S}NOD soj JOWUNsse JURSTe; US JINb9 | JISHIOAR] & 3}SISUOD JOST], NP [IasuoD aq Jed anduod 


B61 — &100jouyoay ua y seauaras ua sayesapay sainyae sa] ns yoddey — snuaynos sauGoud sag \ge 


UONeSINN,P stey ap afjane anbniyod ek] ap synda(qo sap un] ‘ueWoduM ye Jad ap 
sase}URAR $2] JasTuuIXe yeLMod inb xud sap anbyrod ey Ans Ja UONesI[AN,p stey say ins 
‘QAUd Ina}Jas 2] suep anb ajeyuawausaanos uoNeNsIUIUpR | Suep arg Issne ‘sUOIssNd 
-SIP SasnaiquioU ap v A [I SIR ‘UONRWIOJUT P spuoy syuLLOduIT sad ek saode p suakout 
xneaanou ap d1[qnd 2] Inod Juaad 1gUIa}U] P UOIsuedxa J Ja SsaTJaAnou sa1ZojOUYP2} SJ] 
‘UaIpeUued gALId Maas Np aANNadwiod P| ante nod sap sinay 
“DPJ SAP JUOS UONLUIOJUL | IP UONRSTTNN P Ja $v P I[Ivj L] ‘OAeS a] Ins aaseq snjd 
ua snyd ap 2[eIpuow arWOUOde oUN sue ‘suaIpeUR?D say Inod ata ap guyenb amnajfiow 
JUN JAINSsv J SV9ITL[Ig SUOISID9P Sap aipuard assind uo nb inod ayqesuadsiput jsa uo 
-PULIOJUT,] B SAIL | IO ‘JEU 2] INS a[LUOLU UONLWIOJUT | ap SaarypIe sap anb isure 
sanbiwouode Ja sanbrydeisowaponos sanbnsneis sap ‘sad1nossal sa] Ins sagseq saau 
-UOP Sap puesdwod ja sked np saned say sayno} suep $}JI9]UL P 12 sINa}das ap ses 
JUN 3]NO} IIANOD [| “epeueD aj nod noe yueWoduT uN anjysuod nb ‘swOUs UONRULOF 
-ULP sseU aUN JUaUUaTap — anbyNuatys UONLIOA & SIWISTULBIO Jd S3IQ}STUTW $3] JUS 
-a1atnoed — [e1gpaj JUSUIIUIIANOS 2] ‘Jafja U_ ILAIIS Ua $ ap ayIIGissod ke] anb sure 
S9TLJUIWIUIZANOS SadULSSTLUUOD XNP 2 UONLULIOJUT,| & ‘SAQUUOP xNk Sade | JO}I[IeJ & 


PIININSUOD snbyHuas UONLIOA & SaWSTULBIO Jd SaJa]SIUTLU Sap SYap XNIANOU Sap UN] 


jsed no yuawayinjerb sunoj ej ji-yne4 
— aje]uawawannof voneUojul | ap uonesi|qN | ap UonesIMIXe,) Gp 


‘UOMeIOG]Y,P JOA Ua JUOS syeLBUaTIed say “xNeIgpgj UOU sareUaHed sas ap }2 
JUaWaUIeANOS Np anb sure anbyNuaDs UONLIOA & XNeIgPef SOWSTULBIO Ja $o1Q}STUTLL 
sap JeURUaLed Us UONR}IIIUOD P| 12 UONLIOGL][OD P| aBIxe sautg}sksorg sap UONa}01d P| 
mod anbiSojoog aq1321uT,| ap sadioutd sap adeayja uoneo|dde | ‘j10s ua [nb ond 

‘anb180]099 9}1182IUL | IP S[INO,p assnon k| ap sasojouysa} 
sap J2 Saul|disip sap aunsau aure}i0 aun sup JUapuadap sagzeuat sadadsa sap UOND2} 
-o1d R] ap syuauig|9 $29 sno], [Had ua sastut JUatos au sadadsa se] anb 33|quia p Ja}1Aa 
mod samsaut sap arpuaid e saomossal sap sinazesi[HN sa] J2 Slaluoy sartejgtdoud $9] 
JUoIaeNoDUA IND Ja aTO}PLL} 2] JNO} SUPP VONLAIESUOD P| IP SABLJURAL So] JUOIOSIWIXELL 
mb saWANpe sap JIdURT & Issne PILATES [I ‘s2gdsa sao ap saMbNLD syeiqey sep UOL2 
-O1d ap }2 UONRIONIUIL P ‘UONAIESUOD ap SHANI Sa] I!UI}NOs mod n5uod aj e [lad ua 
savadsa sap syeiiqey sap uoNsas ap auuteIsoid aq ‘savadsa saureyia2 mod uonpe p sueyd 
sap J2 JUIWasst[qeIal ap Sa[eUONeU satsg}eIs sap woagid ,ugd ua sadadsa saj Ins p1ody,] 
‘giduraxa 1eq ‘JIPswWU! ajonuod uos ve jaddeype nb sinaqas sap suep anbisojor2 
quaiui p sedpuud sap uoneoydde| & Issne essaigiUuls [e19P9j JUSUISUIIANOS 27 

‘TaIpauial Ap 
ANOA ‘JUIRWOP Ina] SULp XNeJUIWIUUOIAUS sauaiqord say Jasntu ap jUOMeuued 
mb ayUto(Uo0d UONSasd ap SAdLII1IP sui] ap UoNeIOGe|A,| a[qissod arpuad snod ja xne} 
-UgWaUUOIIAUD sautaiqoid sap uorsuaygidtuod P| JasLoaey nod atpsaypal ap suonn} 
-IISUI Sap J2 SaL12} Sap SA1[PUUONSa8 Sap SHOJJe Sa] JUSUTGLUO> SaUIa1sksod9 $a] INS saseq 
xneuol8ai syeueuayed sao ‘sed no neasad UN k Set] 110s s[Lnd ‘xXneuolsa1 sanbynua_s 
syeteuayed saidord sinaj ap sinasc[eye9 Sa] JUOS sored sanne, q ‘epeueg JUaUaUUOIIAUY 
red 8urp anbi8ojoog uoNenyeag P }9 2URT[!aAINS ap Neaszy NP Jo aigydsorg P| ap 


saQiasal Sap ‘Sa[aPout s}g10j Sap a[duraxe red 118k $ [I ‘sagnbijdde saauas ue xneuoneu 


LE} ul-s/esab sibarens/ /:dny 


syeteuayed sap npouod JuO sored xnarquiou aq ‘anbis0]0I9 }1189]UL,| Ip S2Uas sap 
uoneoidde | suep Ja1ad00) & s}ULUAAIAIUL P QUILTS aISLA JUN J}IAUI & BpRURD srIeg 
"UILII9} J] INS s}LVqRY Sap 2 SJLUTPIOIIW sap 
uonejuawsey ey ed Juessed ua ‘sajjamMyeU $9}1ANII]]OD Sap SJHLANU s}UaUI2,P SJ2spnq 
xne 12 sadadsa sap d}ISIAAIP P| IP SINa}ed1pur xne ‘satsioyD sadadsa sap uonendod ey 
ap anbrueudp P| ap 12 UONINpordal ap Ja IURSSIOID ap XNL} Sap JUOA SINI}LIIPUI sad 
‘sored Sap IdUP|[IIAINS ap SAMI XNe aseq ap JWOILAIaS Inb sinajyeIIpul,p afquwiasue un 
Tuyap sInaj[le P & DUasy7] ‘apUraNe sa] Inod saula}sksod9 sap UODa}O1Id ap Ja UONSas 
ap ‘UoNene}sar ap sanbruypa} sap anbiydde ya dred anbeyd nod anbisoode g}113g}UT,p 
syoalqo sap H[qeja epeuey soreg anb uostes aad nod jsa,9 ‘sored sap uONses ve] Inod 
2oud aiatwiaid P| WWD aNbI8O[Od9 IUBIIUT,] VAaPIsSUOD XNDUOYDU satvd sa] INS 10] ET 
‘TaNUS IPUOW 2] SUP UISIIAIPOTG P| ap 
UONPAISUOD P| ap 13 ajqeinp Juawaddojaaap Np $3219]! Sap sUe}Uasaidal sap red anb 
IUIIUI IP ‘Sa[LUOIBAI S2dINOssal Sap INTRA Ua ast e] INOd syneIOdrOD Ja sore ]NeUNUIWIOD 
SJUPUSAIIIUT Sap Ied anb Isure SaTO}LLA} Sap J2 SAULAOIA Sap SUig}sASOd2 Sap UTS ap Ja 
uoneoylueyd ap sayeuorgal sa}LOINe saj SUIWOD ‘xNeIJapaj UOU sasTeUa}ed sap sed sapre 
]UOS 19-xNIQ ‘(epeULD PION Np ja SaUUAIPUT SATIeJY 32 VIOV,| ‘NAW 2] ‘OdW 2] ‘epeued 
JUIVIIUUOIAUY ‘epeues) SoIe{) XNLIIPI] SIUISTULSIO J SA12]STUTL SIQAIP IP JURAPTAI $3982} 
-o1d sare p sassep> sinaisnjd & sanbiydde s yuaanad anbisojode ay18ajUL,| ap sinq sa] 
‘SQUANDL P Ja SauT|dDsip ap otutwes ajsea aun Juanbydde Ja JUaqojsuea 
mb [-S ap sjyno p assnoy oun yainbas anbiso0jode 91189} ut,| afjadde uo nb uonou ana 
‘THUAJUTLUL 9s ap SadULYD $3] S3INO} JuaTe Uae | INb snssadoid sa] 12 aUsIaAIporg e| anb 
mod ja sanbidorypue suorssaid say red saades sed uatos au sanbisoj[oI9 SuOTIUO} sINgq Jo 
sainjonNs sina] anb nod je}g UO Ua ITUIJUTLW Say & Ja XNLI $2] J2 SALI} Sa] JaINe}sa1 
& JUJSISUOD S[aINJLU SIW}SASOI9 Sap UITNOS ap Ja UONSAS Ip SUNUTUIOD s}Nq sa] 
“‘MISIIAIPOI P| 19198 J9 1939}01d nod syeueuaed sap M[qeia,p a[qesuadsiput snyd 
jueINe P JUOP Isa [| ‘Mou as tonb ap ja sieyqey sap Jaanon A Inod sajseA Zasse $2110} 
-I11a} Sap anb isure uoNsnposdal naj & 39 gJUS IN] & allessadgu anbrgus ayISIaAIp PL] 
JamMsse Inod suoNdeJa}Ul Pp JUsWWLSYJNs JULAR sUONL{Ndod sapuess ap Issne ajissadau 
Satla}sAsOd9 Sap Ja sadadsa sap Uednjd ve] ap aus} SUC] & aIAINs eT ‘sajeyUIWIIUIAAN08 
UOU Sa[PJUIWIUUOIAUA SUOTILSTULSIO XNL SI}ISIIATUN Sap J Sa[PUOTLUT[NW sapueIs 
xne xnel[rurey sarewtid sinajonpoid sap ‘sayeuoNeusa}UI SUONesTUesIO xne xneuoneU 
SJUIUIIUIBANOS Sap Ja STLdIO] SIJOINe sap ‘SassaIa}UI S}URUIAIIIUT SJ] sno} anua 
syereuated sap asixo satia}shsoda sap UOTIa}OId ke] ‘2dedYJa ana mod ‘anb yinsua s |] 
‘saJauoy say red saaqruy sed juos 
QU Saffa,nb yey a] UNWUWOD Ud JUO sayeyUIWIUUOIIAUA sUOTSsaid Say ‘Janua apuOW Np 
SPUPYDILUI SAIIALU Sap Sa]kd Sap puoJ Ne sanbnoxa sadadsa p Wodsuen 3] 12 anbHeun4yp 
JUIUIABULLp J] ‘Saple suoNeydpaid sap saoue}sip sansuoy ap ins yodsuey a] aurWOD 
‘uomodord ua suoissndiadar sap Juede ajeIpuotw ansiaaua p suotssaid sap e sasodxa issne 
JUOS SAUQ}SASOI9 $2] ‘JP LJa ‘aNbeUOU 3] JUIUIOD SaIIO}LIBTUI Sap & A[ZZUIB a] BUILIOD 
SIO} PueIS & SaITe]UIpas Sap JUOA sagdeUa sadadsa sa] ‘IUIa} BUC] & aIAINS NI] 
Inod sgieA s}e}Iqey,p Urosaq yO nb sanbruney suonesndod say yuepaye sanbidoryjue 


suorssaid sasnarquiou ap Jed sagoeuaul JUOs sagsaioid sare $j ‘Ianua apuoU! 2] sueq 


anbifojosa ajubayui,p anbydo aun suep saweaysAsosa sap uonsay pp 


A661 — 2/Bojouyza) va fa saauaras ua sajevgpa| sainnae sans yoddey — snuaynos sauGoud sag \ge 


‘MHIUONI]2 AIIWWOD a] JaSUOARJ 32 JaAud IA ke] 
ap UoNDa}oid e] JamMsse Issne sie ‘VONRULOJUT | ap UONDa}0Id ap ayDeded ey JaDI0JUAI 
JUstWa[Nes UOU PA saAtoevoid snjd UoNeULIOJUL | ap UONIa}OId ap sainsat ap uoNdope 7] 
‘JUIUIZUIZANOS IP SIPIO Sa] SNO} 32 [RIIIWUIOD Mayas a] SURP Sa}1adUOD xnaTW 
IP1IyIa1 IP sWOJja sap jurdojdap ua ja syeteuarred sj Juessisieja us aedsaiaqid 
3] SUPP UONLUIOJUL P xNeasal Sa] INs « s2onop » sanbeye p aeuau | e Jared yney [I 
‘s2gTfaLO}Ul JUSWQPUOJOId JUOS UONLWOJUL | ap SaIMNNseyUt say JUILUOD ‘sa snyd Ind 
‘sanbene say saide I1[qejai saj 12 XNvIsaI $3] SULP SUOISMUI $2] 19}Da}9P ‘S2TNsOY SazA 
“10k Say JtuaAgid mod juasoduits sjyNo xnvaanou ap ja sanbruype} safjaanou aq ‘saxeyd 
-WOD sauayshs sap sanbiureudp suondesajul say apuardurod uauMyosqe yey [iNb 
qurod ne ‘sanbruomdaja suonesado sap a}tindas e] ap snjd ua snjd ap suopuadap sno 

‘SQUISIIAIUN SISIQAIP SULP SIQUUOP Sap UONI}01d k] Ns 
J2 xNLaSaI SAP 9}LINDIS LJ INS IYPJatPal PI JBULUY & INGLNUOD NSU 2] ‘UoNUeaqns 
ap sauIUeIBOId sas e 3dvI8 ‘INO UY ‘Jasuep Ua xNeasa $a] JUaTeNIJaW IND « sanbysua} 
-deIvD » ap sed JuaIOdwWOd au syMpord sad anb ad & JajfiaA ap JUOMaULIad Inb sapoyjaut 
‘XNPDISUWOD sjaisoid say suep saiodIOdUI JUITUAIaqI[ap XNaJasUuep Sapod sap UONIA}IP 
ap sapoyjaur ap yurod ne astur P| & Issne INGUIUOD [RAPT] aYISIAATUP],] ‘sanbene no 
SQLUIUI XNASII SAP IIILILINDIS UOT}Sas PT B sagDosse sanbneid suonsanb say yueIpNg 
UI SHO}Ja $3) & INGIIUOD DYD I] “XNeasal Sap SaININNsSeYU! sap Ja sanquIsip sat} 
-sXs sap g}LINdgs Pe] SUIdUUOD A ‘2PEIIWIWIOD a1SO[OULP2} P| ap aAtdaffje UONesI[NN | Wan| 
PAI NCW 2] 19 OUND 97 UONRUUOJUL p ainpnseyUt| ep uoNe}o1d e| ap Jayp satwId 
ne ajqesuodsar [elgpay UISIULIO J 1S9 SUONLITUNUILUODY|9} SAP I}LINIS IP aUID I] 
‘anbnewojul ainda P| JaDJ0}uUaI yueAnod 
sanbruype} $2] 39 Saso[OUYPIe} Sa] INS sayPIIYIII Sap SULP JUILOQL][OI SJUPUIAIIUl 
sIaAlp ‘UY aad y amMpnnseyut| Ja8g}01d mod uone,p uejd uN Je 2[e19p3} anbniyod aun 
ra10qeya,p uye ‘gaud [lasuOD Np Neaing Np UONDIaIIp P| SNOs VONPULIOJUL | IP WON} 
-o1d ap saufiqissod saj zaurwexa inod srunai 919 1UO sgPp sJueUaATa}UT sInaisn}d ‘epeued 
ny “xneasai sap aILINDgs ap sawarqoid sa] JajuoULINs Mod adued12AuOD ap syutod 
IP adYJo JO} Inb UONRUIPIOO) ap SaNUad sap 2919 IUO ‘SIUY]-S}eI}q So] 12 Tupy-aumnecxoy 
af ‘2oUeLY P| ‘II[BNSNY,[ SWWOD ‘UONLULIOJUL P SIMayeWIUOSUOD spuvi3 shed sa] 
‘UONLUOJUT,P 31M 
-NNSLYUL,| IP Sassa]qrey sa] JaW0]dxa yUaAnad — sg]Ost saANDALWIOJU! $a}SLIO19} Sap L 
suONU saNNe P JULI — sasTURBIO Uatq S}URUIAIZIUT sap anb aNUOLP UWP 29 P |! 
‘snjd aq ‘SUOISNUT sare Ja SAMDNLULIOFU! SMA $3] ANUOD aIPUIJ9P 9S UIUs|[aNUUO? 
JUIAIOP XNEJUIWIWIIANOS }2 XNLIIIIWUWIOD UONLULIOJUTP XNvISI SI] ‘sanbuew 
-1OJUT sauta}sds ap xNvasal Sap g}L189IUL,[ 32 ay1eNb e] ‘WeI9,| Ins sapmginbul sap gaa[nos 12 
uonuane p dnooneag sme yuo sanbnewiojul saqerid sap red sgsneo syuapiout smarsnyd 
sgguue sanbjanb sindaq ‘(ajdwiexa sed ‘FUIBIN P SAdIAIIS $2] Jo SA[LUITIWJIANOS suON, 
-e1ado saj ‘Ino8e p 12 Inpanbe p sauuaysAs sa] ‘Sia ULUY S2ITATs $9] 19 sanbueq sj ‘a1819U9 | 
‘SUOMLITUNUILUOD|9} Sa) sInbIe Inod snjd ua snjd ap quan uo] anb 12 puadgp gigDos 
P| JUOP IM INISLYUL P SAdIALEs Sa] S2[qesgu[NA snjd Issne Juapual Sajja stew ‘aANINp 
-old bf J2 gTLIYJa | TUALOL[IW sa{fq TOND{UNWUOD ap 12 SPALL SI] 12198 ap ‘Saree 


sap alle} ap sUOdEJ $2] JWIUUONN[OAR VONLUOJUT] IP SaIBO[OUYI} Sa|[aANOU SI] 


WONUUOJLI p AIMIN|SeAUL| Ap UONIBOY Ep 


GE) uy Ses ab sirens) ty 


‘(junyy euro0y/Jayut/Isoe/ed'98"}s99-}sde//:dyvY e ‘LSOD Np 
JUS J] Jg]{NsuOd ‘syiadxa p adnory np jreaey ap uezd a] 39 UONTSOdwOd ke] ‘epuew 2] INs 
suoisidaid ap snjd 11u9}q0 MO) ‘saANIe Pp a1Uas 29 & UONedDIUIed es ap Ja}[Od9I eI 
-Inod sked aj anb sanbrwouode Ja XNeIDOS SasPJURAL $2] JASTUIXEW ap SajT[Iqissod say Ins 
SIAR SAP JUIWIIUIIANOS Ne JIUUOP ap Sa[LUONLUIIUT IIZO[OUYIa} L] Ja S2UAIS Sa] SULP 
epeuey Np 2]O1 a] ANs sjiadxo p adnosy un gsrey) JUaUIWed~I B [I puenb J-s ua auuaIp 
-PUPD deep PL] INod saeuONLUIa}UT [-S Sap 2ULLOCUIT | ap JIDsuOD WeI2 [SDD I] 
L$ We 
IINBIIAUI, P XNVUONRUIOIU! SAWWLISOId XNe Ja SYDJOYIEI 9p SUONL][LISUI SApURIS ap & 
$2008 IIOAL P SUITPLURD SINIYPIJIUP Sa] Inod uakow UN Issne }eJas 9) ‘[-$ Sap xneIpuoW 
xneaIsal SIP JeIYJa IQWaW UN adja Pp Ja XNeIPUOW sawajqold sap }UIWa]saI Ne sates 
-S999U JYPIIUaI ap savANK xne Jodpnied ap ‘[-S Ua saste}LOUd samMatiajUl SoyDIeWap Sas 
ap JUaWg{dwiod 2] JuareJas IND sayeUOHRUIIIUT SIUANIL Pp Jaldyaueq ap WeNauted my 
R]ad Ikd ‘[-S Ua SJUITWAss|}SIAUT Sas ap [PUONLUIIIUT edu] JastUNIXeUT INOd a}UaIaYyOo 
JTLUONLUIAIUT aI8a}eNs QUN JIUUOP as aAlOp epeuURD aj anb uarq a]qQwWAs || “sa]jaanou 
sais0[OUYpa} ap JUIOd ne astu P| Ja JUaWaddojaaap ua ja saddoyaaap sked say suep ayqeinp 
juawiaddojasgap 2] ‘sayjaimjeu saydomsejyeo sap uonenuane,] ‘aejgueyd anbyewip 
JUIWABULYD I] SUILUOD ‘S2UIRWOP SIAIP SULP ‘S2IMIINNS saustuLdIW ap apisa | snos 
‘UONRIOGL][OD Ud 9 UONLI9dOO) UA Saasi[eaI [-§ UI SaTLUONLUIAJUT Sa}IATDL P snd ua 
snd ap v A [I ‘SuIOWURAN ‘sanbyNuats a1Ua sjauUOsiad $}9e]UOD sap INS sgseq JUaIe}a 
stnbsind ‘sginjonsj}s aign8 }UaANos JuaTe}9,U a]qissod ejad npuar uO Inb sual] say 
‘J[PUONLUIIIUT JUItUaNbesuLNUT 32 sino{no} je anbyNuays syd1ayIaI ey anb uerg 
‘uatpeued d1[Gnd a] yuadndd091d tnb 
XNRUONLUIAIUT Ja XNeUONRU Saua|qord xne seanbrjdde Juatos sayuadai snyd say ja saassnod 
snjd say sanbynuars saouesseuuod say anb 2d & Jay [1aA INOd Ja OAKS Np [eIpuow gyeW 
2] Ins sauuarpeued sastidanua sap aWANNHedwod ey IWuayurew inod anbyw maej un 
}82,) ‘sade oak A Mod apuoW Np SUOIsaI Sane sa] SULP S9921I S2IURSSIRUUOD Sa]]aa 
“Nou $aj J2 aJutOd ap saiso[outpe} $2] aIpuedwWOd ap Ja JayNUepLp SUeAOUL sa] JaUUOp as 
DUOP HOP epeuesD J] ‘sa10dut! jsa shed ne dasi[yN afjaanou aisojouypa) ey ap Cor ‘d ¢9 


anbyanb j2 ‘epeues ne yWej as aeIpuow! anbyNuabs aypsaypal P| a3N0} ap QOT ‘d p uoMAUA 


[-S ua sajeuoewayu! sayiAgae 
Xne auuaipeued uonedianed Ja ayoiaygal e] ap UONeSHEIPUOW| Zp 


‘gy e} 31129 INod }Q19}UL | ap JUareJa}sajtueW Inb xnad nod uoNsas P| e UONeIedgid 
ap UOHeUO} aun stduioD A ‘xneaAru sa] sno} ap sanbynuars sameuuoNsas xne ainsout 
INS UOHRUIOJ UN aJO UO ND 10s Ua WeJay VYILUIYP I}}ad ‘BUIL}IAD ISOYD “[-§ sap 
Ines Np XNeIgp9j SasLUUON}IUOJ s2j INod a[qRIA aJQLIed ap XIOYP UN jsa anbyNnueDs 
uonsad e| anb JanuOWp eLMOd UONeUOFJUT P suas 3d v apIdey sande,| anb Jaradsa 


INK} |] ‘SALaJJo JWOs Ingj IND uoNses Ua WIWaUUONDe}IAd ap Ja UONRULIO} ap saqiqissod 


B61 — 81G0j0uyra) uaa saauaos ua sajelapa sainnae sa ns woddey — snuajnos salGoid saq_ [pe 


$3] J9U9) & SUIAOUT Ja sata}[eqns sanbyNuans saxped sa WeIaple Nb uoNRULO} ap 
sauuess0rd sap ae) aUN J-¢ sap ays UN INS ILYJO p ajqissod vias [I ‘slow! ZT DL ‘anb 
Woagid UG “sI[qeIZ 219 JO a}xeyUOD a9 sue sINOIaI UO xNeNUAD saustUeZIO say anb isure 
aNDYHUINS UONLIOA k SIWISTULBIO }2 saza}SIUTLU Sa] sfanbxne JUIWaUUOTDeyIed ap ja uO 
“PULIO} AP SINOD sap as[LUR | 12 J-S Ud SaTeUUONsSas sap s2aoua}adwiod sap [yoid 9] 
‘QQNLUW P| Ud [RIapaj JUIWIUIIA 
“Nos Np saimynj ja sajjampe sayord say Ja}2adsa nod adinbg xnarwi J-s sap JNpayJa 
un ipeq yWeLnod uo ‘uUyUg ‘salreUUONDUO} sad ap anbrydeiZoursp aqinod ey] suep sa} 
-Uaseidar xnaIW JUata}aU JUaTeIas saunal snjd saj No ‘[-S Ua sayfeDads say suep sande 
saUnal ap ape) NRaANOU UN P UONNINSUOD k] k IsuLe INNOGP }eIAap UGC ‘sauuTeIsod sad 
Mod suoneUaLo safjaanou ap k Ja J-S Ua sauTweIsOId sap UONNIExa,p sapowl xNeIA 
-Nou ap & xnatuoWLeY asessed Ingj Iissnai k }eIIpre say Nb 9d ‘saduaj}gdurod sayjaanou ap 
juece suas sap JayoNnequia & UONsanb ua sauIsTUeBIO }9 SI1Q}STUTL Sa] Japre Issn JUITeI 
-Inod saj[gq ‘suaue sap Wedap 2] sade sanuajureul }UIIOS sanbNLD sauessieUUOD $a] 
}9 SUOTIIUO] Say aNb 2d & Jaq [IIA ap Jd aTLessadgu IIOJUIUI I] ILYJO IM] ap ‘SansaI saTfaa 
NOU $2] JOWIOJ ap JUaTeMaUWed Ina] saisayeNs sa‘) ‘suture snd saj sansojouyoa} Ja 
sanbynuats sing] ap uedap np uorstaaid ua JUaaNDaI Np astej & aNDYNUIs UONLIOA k 
SIWUSTULBIO J2 SAIQ}STUTLU Sa] Japre P Safqudaosns saisayeNs SasIaAlp aIpM2 [IL9}STUTWLIUL 
jreaey} ap adnous un ‘uoneidepe p sayDeded sap ja saouessteuUOD sep ‘adUatIadxa | ap 
‘sanuajadW0d sap UINUTeW Np Injad ‘sauayqoid sad ap Jarwaid a] Ja}]UOULINs ap UY 
‘suosied Sanne p inod 
yuomned mb no aytenai Ing] Juorpuaid mb xnad Jade|duwiai nod saguue ssuretpoid bu 
$3] DLP [-§ Ua sjauuorssajoid QE € & OOS Z AP JaINDad ap sjnas xno & UTOsaq JUaTRINL 
anbyuens uones0a ek sazaysturt xnediouud saj anb yuRIePep U2 ‘6G6T [LARP Hod 
-de Us suep QUBITNOS k | [eIgUId INI}BYLI9A J] ‘AeIUJo anbynuats uoNses ap g1edeo 
aun, P UaHUIRUI Np J2 UONka &| ap Injad ‘asned aurgU P| e ajquinduut axauuod aurafqord 
un anole s Rjad Y ‘SIaIUap $29 ap gII8g}UL] Jades ap renbsu ap jutod ne ‘sawueisoid 
sap SUONPIUALIO Sa]faAnou saj ak Jasodwo9 nod sanbrun uoneidepe p sgDeded ap yo 
s2oUPSSTRUUOD ap ‘22Uatadxa p ‘sanua}aduod ap Juapgogid sues ajiad gun Ja}[nsgi Uap 
anbsi |] ‘saguue sauteypoid bup sap smoo ne ayrena naj axpuard Juounod J-¢ Ua sgstfe_p 
-ads xnerapaj sarreuuoN UOJ (00 ¢ ap said anb gjggi UO sanbrydessoulap sashjeur $2] 


ajeiapay UoneNsIuIUIpe | Suep 
sanbiuysa} 18 sanbyquarss saauayadwios sap UaUIeW 18 JUaWAlaAnouay |p 


‘Iqnd puess 
aj Ins sagueA suoTssndiadai sap Moar yuaTeLINOd sannep ‘VUQU-IN| }UIWIUIZANOS 2] 
mod uonsas ap sawiayqord sap Jasod Juassind syap s2o ap Sue} anb ualq ‘Ip e[a9 
‘SJURUSAIQJUT SANK, P Joar syeLBUa}ed sap ¥ BIS ]UIANOS — UONLIOG|[O) Ud J9A]1 
MOAQP PA [eIgpay JUaWaUIeANo8 2] anb ye ajjanye ainsy,| & s}uguTad JUaWareI[ND 
-ued au sgigpIsuod JOS INb xnad ‘sYgP $2) ap SUTeU192 ap Sau INS suondussap 
ap alias aun,p yond ses |! ‘ugaUIAANO8 a] Inod J-s ua sanbisgyeNs q9D 
sap XNLIANOU $2] SNO} ap aANsNeYXo 2}st] FUN IUI}UO) sed puajaid au anideyp 


jelapaj JuaWawaAnof np |-S Ua syap xneaANO Q°y 


£E} ul Ses a6 sibaens/ ny 


‘QPIIS 4[XX NP sjanuajod sasejyurar say Iistes & slatpnoned say 
}2 SQIANIA]JOD say ‘sastdanua say Japre nod sampnjseyul sap UsHNos ap giDeded 
BS Ja adeINLIsal ap sapnynde sas ‘T-¢ ua goeded es ‘aseq ap sadua}gdWIOD sas 21 
-PAOU UOIE] ap JOA & JIU [LIaPa} JUSWAUWIIANOS QI ‘PPLUL? 2] JNO} ap Sa}I[I0] Sap suep 
JUIWUIIANOS ap SaIPIO saNeL sap sansojOWOoY sas ja sayisIoAluN sa] ‘ALId Ina}das 
J] DAR UOTNLIOGRI[OD ks & Ja sJRURUaLIed sas & adeI) ‘aUWIa} 3uO] snjd e aydoidde 
aun Ja}dope inod — sayqruodsip efap no outa} NOD & JUIWaT[anuUassa — sanbi3 
-O[OUYII} XIOYD ap sjanjoe suozOY sine] Jassedep ‘yuanbasuod sed ‘juaanad sastid 
-21]U2 $a ‘SaUUaIPeURD sastidanua sasnaiquIOU ap k aitessadgu anbisa}eN}s UITNOs 2] 
INUINOJ & JanquAUOD Mod ajjatsnpul -y P| & appre UOs & JUaNsn[UOD as a[eJapay UOTLI}STU 
-IWIPR | 2P J.-S Us g1Deded apI[Os P| Ja SAAN SI] IOALS NP ALUOUOD? a][aAnou P| ap syap 
$2] J9AJfol & LPRULD 2 Japre p isa Mb ad mod ap ajQ1 uN ano! [eJapay JUSWIUIIANOS aT 


UOISNPUOD 9°7"¢ 


‘aoutAold P| ano} suep Janbrydde | snod srey 
-[OP ap UOTT[IW G'T ap sUONUaAGns sap nagid v [IL Nbsind ‘ajapour np saoons a] NuUOIaI 
& OLILJUGQ, | AP UaWUIAANO8 gq ‘JauUOsIad ap Juanbuew Inb Moaes np arwouoda | ap 
SINJ}Jas sap SUPP Ja[[IeAeN JUassind spi nb inod aiessaxgu UOLULIOJ P| SMNOP sus sap & 


IQUUOP & a}sISuOd JdalqGo,J ‘anbuewJOJUIOT ke] FUTLHOD sINI}Das sate P sURP SaTANIL 


B61 — a/oqouygey ua a saduaas ua sajexapa| saunge sa ns woddey — snuaynos sboud sag |e 


S98 aIpUa}? B Issne IZUIWLa}gP Isa a][q “PPeULD Np suOIsaI sane say suep (s[a1d180] sap 
a1u98 ua sasi[eDads sanbynuans ap ja sinatueSUul Pp UONRWLIO, : assayt\-C) BMENC v JUIOd 
ne stu ai2 B nb ;Honpord uoNeOge|Jo> ap ajapour a] sanbydde ev ayaid sa asst, 
‘SOIEIPURWWUIOD sastidanue sa] suep s9dRId a}9 UO assaitA ap sawO|dIp 
sa] sno} ‘Wuasgid ev nbsn/ ‘yusurered say 3a JUsUUONDaI~s say INnb sastidanua say Jed sas 
“Inbal saduajgdu0) sa] ALgnboe p yautsad may inb sey aj ans 2duatiadxa p ya amsaut ins 
UOTNDNSULP slow 9] ap atutesord UN & ats Ua NO saduUaDs Ua sgUIO|AIp syuRIPMe sap 
Jadpnued yey uo : a]duis sa gpadoid aq ‘aisojouypa} ayney ua saytenb smayyrearn ap 
sanbyup sarnuad xne Jarpautar nod sagatid sastidanua sap dace Jat][e $ Waanad saytsi9a 
-1UN S2J 32 $38Q][0D saj aJanbey ev aevI8 JNRIN] Ing sues UONRsTURBIO auN }sa ‘DUT EpeueD 
(Sur[[P{S-2y) essay, ‘2aUUOP anbyNnuans aurfdiosip aun suep saystjeDads ap aunuad 
aun v jOInId sreur ‘eoUetadxe p anbuew un e ajqenqune sed 1sa,u Yap ay slojieg 
‘SUOT]PSTULSIO sing] ap Ja sJURdINIed sap saduajadtuod ap safquiasud say A1BIe]2,P 
jueyeuted ayD1aydaI ap syeueUuayed sap ja jauuosiad ap sasuryda sap Ins gseq }$2 |] 
‘JENIN IseJULAR UN JULIJO ala], P| IP Ssaduats sa] Ins G-yY ap sjaloid ap JuaweuUON 
-DUOJ ap SIRI sa] Jeseyed ap ja syeueuazed sap I]qeia P ‘sauajadwoo sap JdueYpe,P 
M[Iqissod ve] IMatia}xa | ep sateuaed sap & ajo [auuOrssajod JUaUIaUUONDa}IEd 
ap auweIsoId a- ‘aIBojOUYIa} ap ja SsadUaIDs ap IJIHVUW Ud BURY p sWWIeIsOIg 
3] QINe}SUI B URDNY ap (LSS) aay, k] ap saduats sap Inaqdag 2J ‘Jauodas Neaalu Ny 
‘sa}UIO[UOD SayDIIYII 
Sap suep JUalOge{[Od gaud Ina}das Np saieuayed sina] ap 32 OYNO NP symnsut sap 
‘SQUISIQATUN SAP SINIYIIUD $2] ‘2}X9}UOI 2 SUL “OYNO Np [eipuour aiaryed ap suon 
-P][EISUI Sa] SURP Ja]]IeAR) ap U]IqGIssod e] xNeIO}Opysod ayPiayDel ap S1atsinoq xne 
J2 $3249 JUIZISION NP Ja JUaIxNap Np s]ULIPMa xne ajo ‘[eIgUYS a1g}DRIeD & sIno{no} 
anbionb ayqn snjd ‘SNSYO/OUND Ap eyosayped ap Jeeuayed ap suuesIs01g J] 
“UaTpeued JUdWIaUIIANO8 
NP ayPayPal ap SUIWIIssI[qeI9 Sap 2 SallO}LIOGR| Sap sJULISLIIP Sap NO aypP1IYI21 ap 
sadnous sap daar Ja][IeAeN} ap guIIqissod ey] sinayawiord smmatugsul ya sanbynuans saunal 
sap B aro ‘aNbYNUats UONRIOA & SAUUSTULBIO Ja Sa1g}STUTUT SIZAIP ap 2}dwI0d aj Inod 
NSU} 2[ ed ansturwupe ‘Uatpeued JUIWIIUIIANOS Np satojeIOQeR] Sa] SULP ayIIYII 
ap sasinog sap sMULIBOIY 2] ‘2/L]UIWAUIIANOS ayPJ9YIAI P| IP 23X0]UOD a] SUL 
‘yuauranne Jaked as sed ana-jned Juateunod au spi nb aydsaypaI ua 
sa0Ua}aduIOd Sap & $3dIP IIOA,P aINsauU Ua JOS sastdanue saj anb stpur} ‘a[jaLAsnpul 
ayPIaypal P| ap autey ap saytiqissod xne sgsodxa ajg Juaaned aypPiatpeal ap SIaIsINOq 13 
sjuerpmyg ‘saumumersord sao e avett) ‘gAlid Ing}2s 2] SuLp XNLIO}OpIsod ayD1a4Pal ap S191 
-Inoq sap anb isure smnauiadns sap/ sap 32 aA Jartuaid np s}ueIpnig sap Jaoed e URSA 
saurtuer8oid sinaisnjd JUayJO — NSO 2] INouNs — sareuUONuUaqns s[lasuo) sa] 
‘xnanjuaye} jauUosiad ap aunugd ey 3sa 
TIOARS Np aftuouod ajuepidan e] suep sasuidanua $2] od syuessaid snqd sa] syap sap UN 


yu2}2duI109 32 xnanjueye} jauUOsied uNn|p 
aisod ua uanureul 32 JUaWIIUUOIPasIed ‘WUsWIAINIDVY G°7'E 


‘shed ne (-y B] Watayau aeIMooua nb suistuRIIUT UN IUTWOD Q19P 
-ISUOD alg nad epeukD Np Nuedal Np je saueNop sep aouasy,| ap auweso1d 32 anb 


JUapIAg 1s2 [I ‘JaItWap ue] epeueR_ Ne Gy P| & SIL|[OP ap SpIel][itW p’G gIesUOD & gad 


LE} Oil $/esab sibaens/ ny 


imaqpas aj anb Wes Uo puend ‘sansoyeue xneDurtaoid saumuesso1d smarsnjd red sgrofeu 
ana issne yuaanad joduut, p syped sa 19 “FCPS &| Inod siejjop ep preyprw p’T ap 30d 
-U P SUP sap JaWePal xP — FW Sap Nous — sauuatpeurd sastidanua YOO II & 
jauad [I ‘aguue anbeyD ‘apuow np xnaiguas snjd sap un,| aurut0d sdwiaysuo] sindap 
nuUoda sIMq[le,P isa G-y kf Inod jodui,p spe ep uatpeues eurueiso1d a7 
“epeury ne (-y e] ap auey ev sastidanua 
sap Ja}ut nod syuessind snjd saj s}ue;NUINs sap uN | }sa sa[qissrupe Gy ap sasuadgp 
sap [2}0} Np OOT ‘d CE ap JUaWasMOoquaI aD IOdUITP sIpeid sine] ap yUsUasInoq 
-tal un sua}qgo Inod sayrenb as yuaanad qyiq saj 32 siatnoned say anb sipur} ‘a]qIsixe 
jodwit,| 1aj10dar e safqisstuipe sastidanue say asiomne atuueIsoId aq “sayqissttupe |e} 
-1de) ua sasuadap singj ap 32 [eyuautadxe yuaweddoyaagp 2] 12 anbyNuaNs sypaypaI P| 
nod sajqissiumpe sasuadap sina] ap OOT “d OOT e,nbsnl saAa{2,s JUeANOd ayeIsy UORINpep 
aun sjeueuated xne 32 $3}9108 xne ‘siat;nonred xne ayjo mb ‘(qqysy) [eyueuruedxe 
yuaweddoyaaap 2] 12 anbynuans aysiaypai e| INod JOdwI p sped ap eurweIdo1d Uos 
JAN Ud aJow ap (epeuey NuaArxy JUaWIUUaTDUe) epeueLD Np Nuadal Np ja sauenop 
sap aouasy| a8ieyd ev [I lonbimod jsa,) Ja ‘WUIsUOD }sa Ud [RJapaj JUIWIUIAANOS J] 
‘auaw A yuOA sayfa, nb q-y sauanoe sap aouryioduit | ins ja guuop shed un suep ye ap 
aie} ap sastidanua sap UOIsDap ke] INs angul Mb mayxry uN jsa,9 ‘agua }s9 IYDIIYyIAI 
P| No sked a] suep Inansia ua q-y e] Nod Joduu_p sped ap IUIISaI 2] 1Sa a[[aLNsnpul 
C-¥ e] ap juesrey sastidanua say 1ayUOWLINs JUaatop anb saynoyjip sajedioutd sap au), 


d-¥u e| nod jodwirp s}ipeid ap o[eIpuoU assed ap 
surueis0id un p ade]d Ua astw) — SJoIDURUY SeIpeD FTE 


‘GY ap sajeuorsal seddeis 
SaP UONNINSUOD LF JISLOALY & INGLIUOD JUIWBIL] UO S|I ‘SUOTSII SINZ] ap S2ITeAOUUT 
sastidanue $a] SUPP JURSSTISIAUI UY ‘JUIWaAIedsal anbyUEPY | ap Saj[a2 suep Ja sanc | 
ap saoutaoid anenb say suep ‘aqgand Ne syosaypal ap SayANIe sa}ueyoOdul p yUeUs 
sasuidanua XNe aple P SIWIO]J SISIIAIP JUILJO SAUISTULBIO Sad ‘sIO;dUIa,p UONRaD ek] INs Jo 
sarteye sap JUaWaddoyaaap 2] ANs saxe SaUIWULISOI SII] & WLI ‘SPATE SIN] ap Ite} 
-110LId aUIaYy} UN UOHRAOUUT | ap Hej JUO — anbyuepe epeuey np enbruouod2 uonow 
-oid ap auasy] 12 epeueD 1sanG, | AP aWOUODdY | ap UONRIYISIaAI ‘29qgnd Np suoiser 
sa] nod epeuey anbruouos yuawiaddojaaaq — shed np suorsai say suep anbruiouodg 


IUPSSIOI P| JoTNUIYS INOd s9ad [eUOIBaI JUIWaddoaAgp ap XNeIgpPaj SAWSTULSIO $2] 


‘[eanUOW e ‘sanbnnaseuueyd saisojouypa}o1q # 

‘UOOJLYSLS & ‘S2TOLIse saisojouyIa}o1q # 

MEO & ‘SUONLITUNUIWUODYa} SAP J2 UONLWOJUL] ap Saisojouyda} # 

: SJULAINS SIUTLWOP $2] 

SUeP J29.D as Saddeis sap ajdwoxa Jed NA & UC ‘SUOTBaI S9SIOAIP oP JALISNPUT INI} 2] 

suep soddeis ap yuawaddoyaaap np inasdje}ed J] 939 & ‘QOV,P SeydJaUPal ap Sas}Ud QT 

Sap NO DYNO Np sayPsaypal ap syNjNsul 9] sap sinaisnyd ap no un,p xnao ajdwexa.red 

‘SQT1OJLIOGL] $9 ap Iuasaid eV] “xNeIJape} IYIYIII Ip sJUIlassi[qey}a SIP 2 SaI10} 
-PIOL] SAP NONE sagMSuOD JUOS as saddess sad ap ated apueis aun ‘epeueD ny 

‘Q[LUONLUIOIUT YA 


-MedWod P| ap Ja aNbrwiOU0dg aduRsstoId ke] IP ‘2yDIIYIeI P| ap sanbyuD snaj}ou 


set EME) quaw|qeqoud 1 ale. ote au Hee santne D 
sasuidajque saynad se] anb uannos ap seainias sap e 
J ainjonsseyul aun e $e99e auUOp Ina} || ‘ajodonaw 
2| ap sanbynaoewueyd saiubedwios sapues snid sa| 
anb paid awew aj ins juayaw saj inb suoje|jeysul sap e 
$9998 JIOAB,p auijiqissod e| sasiidaqua saqnad xne ayo 
‘aibojouysejoig ap asiidajue ajno} ap abeewap 


Jouyoazoig ua eyoiayoad ap InyNSU),]] 


‘[MYounyy aAanely 
np ANal9jul sinod np anbiuj99/9-01pAy Juawabeuawe | 
e $9l| JUaWaljaqUasse JUos Inb J@ Juasoduis Inb inins 
| xnened} sap Jeplogp inod '|90Z ua ‘seujuooUaL 

ip hel be - snuul Ss} a6 Ip $8] ‘ajennoadsuadAy 


aw 9}9 U0 Jopeige] 


Pp 19 19/0} Ua Ule1Ja} Bj ANS Sasije9, XNeAed} $3] 'GE6L 
“9jjanqoayjayut aiauidoid ap suonsenb sep ya sanbiyya 
syoadse Sap JUaWWe}OU a}dwod yueUA} UA ‘senbyQUaloS 
S yo1ayoes $9] suep snuuj sep enbido,| 38 saoues 
Ud $9j JaJ69}u!,p suahow Sap JeAN0J} ap $9010}8 


I$ 8S 199 np sanbyquaios sal ya snuul sauye $9]'199 
" ee suoneoiddep awweibod — 
pe Ul BIA Op Of ow ajinod sayueyodui 

118} $0] Ins a0ue1ej9s ap sanbi6oj009 sangja sap ualq 

Jauaul @ ‘SnUU| $8] 9aAe L99UOd ap ‘alojdwa,s (199) 


“sad u a pe) 3] ‘sue xnap sindagq 


a anuul uoeN asaquladd B 


“Jane fuasoqe}jod ue }NY ap U0!42a49p3|24 
ap ualpeued aijuay np sanbiylyualrs $3] 


od anbiun yoipua un ysa" » [jeauoy e ‘QYND 


18 JVSHVOVE @P 


ne “inysteyseus 2 ap inoue Sap sapiwiny aia} $3] 


B66. — 8lGojouysa) Us 19 Sdauatas ua sajesapay Sajinyde s@| ins Loddey — snuajnos saifoud sag log 


Sop 10s — jue|[londoe Jo anbrueucp nil uN p ulas ne JWeassipuess Jo JUasTRALI 
‘SUOTIPIIIU! SAP JUO JUTO}OD as S2XIUUOD SUTLLOP Sap SUL aIBojoUYDa} PT k sINODII 
JUaWaeIe] JURAR sarLNeAOU sastidanua sap sajjanbsa] suep — sareMeUNUTUOD sanbisojou 
-Ypa} saddeis say “q-y ap sayanoe sajueyoduit p yuauau mb UOIsaI P| ap sina}ea 
“OUU! sInguaidanua p Ja sestidanua p saddes sap v sajqenqune xner0] ssuguoUsyd 
Sap JUOS e|[aLNsnpul uoisuedxa | Ja UoNeAOUUT| anb snyd ua snjd ap weuUodar UG 


soddeis 9 [RUOIZa1 JUsWIaddoyaaaqd €'7'°¢€ 


‘SauUaIpeUurd sastidaqua sa] Inod xneDIIWWOD saynogep xneaanou $2J }2 JUANONp 
-oid RP] ap UONRIO! IU | ‘Uatuassysaaut ‘slo[dtua P UONRaD vy] ‘xNeJUaWaUUOIAUA 
saseJUPAR sane p anb Isule alias ap Jafja & ZLB ap SUOISsIWa sap UONDNpal eI ap aid 
-Wexe Jed JURI[NsaI ‘epeueD a] INod sjamuaag sasejueae sayne,p snjd uou sed atau 
au [I ‘anbpgsieue JeWapual Np UoNestUNdo | IMs axe JUatuayjanuUasse }s2 [1,8 BWI 
‘UONINSUOD L] IP ILNSNPUL] Ja Sa[qejaAnoual saisigua sap asnput] ‘sodsuey sap 
ALSNPUL | ‘SAINOSSal ap SALNSNPUT Se] ‘JUSWIUUONIPUOD ap 19 UONLILIGE] Ip SaLNSNpur $2] 
JUIWOD ‘QALId IMa}des Np sa}uesodusod saj sano} suep xneAey say aindde 1] ‘uarpeued 
aud maqdas a] Jed sinajyeaou sauiaiscs ap ja sapa00id ap ‘s}inpoid ap uonesteD 
-IQUIWOD P| Ja JUTOd ne astu ey WULIT[IOe} UI snbneaua JUIUapUal J] WODI UeANY 
2p aLsnput | suep sanbnesieu9 Juawaddoyanap ap 39 aypJay Iai ap gUIWILIBOIY a] 

‘VIOV,]. 19 OVV 2208 UONRIOQe| 
-[09 ua sastjear sjafoid $76 SUeP SIL]JOP ap SUOTT[IW G’TE HSaauT v 9ALId IM9}Das 2] Ie 
(q ‘AUILUOS ay}20 assedap k aLNsNpUuL | ap UONNGLUOD eY Ja ‘AUTUIsOId ad Mod sre[]Op 
ap SUOLIIIW ¢'gz ap Wesodsip OVY ‘6661-8661 UA aTeIUIUUTLOIse aypraypal.e| SULP 
[eqoys JUaWassNsaAut | aNLO1Ie Nod advoYJa afPAad 1828 [I ‘GGG1-P6G6I Ua aorid jafoid 
JUILOD JUL] 339 & DYY,P JaUlasst}saaut | nod siey sap aseyed ap awuueIsO1g a] 
“SJURAINS $2] JUILUOD ‘S2UUOP 
S[aIsNpuI s1N9}Das Sap INs sa[qid sawueIso1d sap 99D JuOp k [| ‘WoONNjoag ua [eIpuou 
yUIWQUUOIAUA | v Ja}depe s xnarw Juassind « sanbissep » sainsnput saj anb nod jos 
‘XNRAANOU SfalAsnpUul sina}das sap uorsuedxe | Jay[Oey Nod jos ‘Ina}es uN|p siatPNIN 


-red surosaq xne apie | Ja}depe yuaAnos yney [I Nb geysuod kv [elapey JUSWIUJIANOS J] 


‘epeury 2] Inod sanbrurouore saseyUeAr sap Jaigugs ap sajquda2 
-SN$ UNUIWOD 1g19}UL P aypPIIYIAI Ip SaWIU} Say Ins ayDued as nod Juaryfe,s UaWatIIA 
-No$ 3] J2 gauid Inapes 2I ‘SATILJISIAATUN sINIYyDaUP sa] Janba] suep awsTURdIU UN }S9 
epeuey alnsnpuy Jed Ja xneJapaj sareUUONUaAANS s]1asuoD ston saj Fed yuawayUTOlUoD 
2198 (qOy) aouaT[aoxa,p sanua ap xneasay sap auUeISOId 9] ‘SUIAA aUIQUI e] SUR 
SIP][OP ap SUOT||ILU 9 assedap v saguUR 
salaiulap XIp Sap sINOD Ne YNSYO a] ted sa{ndde sjaford xne gatid inapas np suonnqn 
-U0D Sap aquasUa] “NSUO 2] Jed Nsaaut reyjop anbeyp mod sjaford xne ¢ Qz'T 19} 
-zodde syuednonied sanne s2j 12 amMsnpuLy ‘atutuersord ad ap asped a] SULP DNSAO 2 
DOAK JELLUILIL Ua aIILJISIAATUN atPJaYal IP sjalod sap guteued quo sasuidanua 000 | 
ap snjd ‘uasaid ev nbsn{ ‘sauuatpeued 9391908 P| aP J9 IIWOUOIY,] IP qyoid pues snjd 
ay mod syeynsar sas sanbydde 32 guyenb ap autenisraarun sysroupar P| & JWIUTorQ!) 
-ueuy Janqujuod jnad aLAsNpUur] ‘NSU 2 224k anbsu 3] JuRaseyed uy ‘UUaIpeUed 


ausNpUL | }WatUaLalroned snjd ‘smapas sanne $3] }2 aULeISIEATUN aLPIaypaI P| ap aspuoul 


62) Ul S/e0 38 siBareNs/ dy 


3] enue qoNg snyd uoNerOge|[OD aun JasLIOARy ap Jafqo nod sano} JUO Inb suopuaA 
-qns ap sadAy sinaisnyd 210090 NNSYO Np aypsaypai ep Leuayred ap auuess01g 
3] 2|Jasnput q-y ke] apre p auuessord un Japed juswapINs e sed los au [IND uaig = 
‘J[JaLNsnpur aseq ek] ap JuawWadIOJUAI Np URI[Nsai anbrwoU0d sduesstoD ey anb 
ISUIL ‘SQSI[PIIOUILUOD JUOS IPP P| AP SJe}[NSaI say an sroy JUN JUawWessysaaul UOs ap 
JUIUasMOquIaI J] HOAs & ‘SDaIpUuLNb sparip Jue} ‘saseuAe sap amed gun p Issne sDy 
-gUaq JuaWeUIaAN0S 2j ‘anbsu Np ated aun suNsse [I awWWOD ‘UUaIpeUed IENSNpUL| 
ap sanbisojouypa} sayoede say ja aseq | IYPUUE & Jo IUsJUTEU & JUaNGLNUOD Ja 
UaIPeURD JALI INJ}DaIs Np JUIWISsySAAUT | 1UISLINODUA IUPJaUPal ap SayANIe sayueyiod 
-WULp JueAe sastidamua sap Jaak INPUOD DI. anb syeueuayed saq ‘enbiseyens anbrurouog 
DuLLOdUI P saUIRWOP sap SUP sayrIaYPeI sine] JaURUY ek sauUarpeURD sastid 
-2NU2 $3] Japle INod sayqesInoquial SUONNGLUOD Sap aLjjO JUSWIUIZANOS 2 ‘21d0[OUYP2} 
P| SUP JUSWassNSaaul p spuoj UN ‘(DId) PpeuRD enbisojouypay yeLeuayeg eI) B 
‘sgide-19 sgquasaid juos S|] ‘urewap ap epeuey np enbiuouodg Jusweddojaaap 
3 Inod aouession ap januajod puris na] ep UosTeI Ua sate} IOLd IUILOD SgIgPISUOD 
S[aLNSNpUT sIn2}as sap UONUAJUT] B sNSUOD 9}9 JUO xneJapaj sauUTeIsOId sane | 
‘yUstWaNNe agi0d 
Ig] ap sioy Juatesas mb siqied WO} ap UoNsa3 ap NO UONPSI[eIDIIUIWOD ap ‘a1gD 
-URUY ple, P S2dIAIVs Sap Ja SUONL|[P}SUI Sap ‘S2dINOssal sap ‘anbruyp2} spre | Ip Iua}qo 
mod pyyd Np suuersord ne a neasai nv sinodai MoAR JUaAnad (sako[duia QQg snjd 
ne uede sastidanua) JW $2] ‘settee sap auatiadxa Ing] Jo sadua}gdui0d sinej nod 
SISIOYD sINsTUgsUI sap Ja sanbyNuUaDs sap Jos IND ‘a|JaLsNpur aIZo;OULPe} Ud SIeq]Ias 
-U0) 09Z ap snjd ap yeuoNeu neasar un e jadde juesiey anbisojouype) apie p suWeIs 
-o1d un 189,9 ‘DUNO Op (Vd) e[aIsnpur eyssaypei eT & apre p suTUTeIsOIg 2] 1S2 
[eJapa} JUIWAUIIANOs Np xnaniquie snjd sa] satstuedIUI Sap UN] ‘2}Xa}U0D 29 sue 
‘(TUIY'J/S60021/4DSS/e2'93's1sayeNs//:dyy e ‘epeue 
IUSNPU] P s1Sajv.1g aus a] 1a\JNsuod ‘xNeIgpyj apre P SaUISTULIIUI Sap ates P| INO} INS 
suoisiogid ap snjd I1ua}qo Mog) ‘afjaLNsnpul C-y L] & apple P XNL]UIWIIUIANOS saTNdTYgA 
Sap SUIe}I2) ap sajduiaxa sap }usuUOP Jains IND sa8ed saq ‘afesgUas snjd agyI0d 
aun JUO sarjne p anb sioje ‘S2UUOP S]aLsnpUT sIna}dVs sap INs s2_qid JUOs souTUeIs01d 
$3) IP SUIPLIID) “XNLIDIIWIUWOD S][lasUOD Sap PB Ja S2dUa}9dWOD sap B $gddk P }2 aIQUeUY 
ape p satuwessoid sap yuos a9 ‘epee’ Ne Cy ap SavANIe Sap JURUaW sastdaue xne 
aple p spaip snjd saustuesaui sinaisnjd ap asodsip [elapa} JUIWIIUIAANOS QJ ‘SAYIBUPAI 
SINI] IP S}ejNse1 xNe J SIOJLIOGR] Sas ap sUONRT[eISUI xNe ayJo [Nb sae] anO 
J[[PLIsnpur G-y LE] & apie p soummeisolg 777 E 


‘I]gnd np aytndas 
P| J2 JUIWUTL Np sapod so] ‘XNVUOTLUIIJUT S9YDILW XNe $gDdv J ‘a[qeiNp aJanseioj uo 
-$28 P| ‘[RJUaWIUUOIIAUA apAD Np asdjeur | JUIWWOD sauTeWOPp sap suep sanbijqnd sanby 
-ljod sap said sjng ap UONesI[Lad P| INS Saxe JUOS SJNJNSUT sap xNeART} Sa] ‘JUIWa[aT[eIed 
‘SQIZO[OUYI} SaffaANou xne sade JUO FW Saf anb sipue} ‘1dyn0dde1 JUaWapURIs 
UONRAOUUL | IP apAD 2] Ja a[QID XNaTW sa BYPJayPeI ap owweIsOId a] ‘ANNO Uq ‘G-Y 
IP XNLALT SINZ] SULP a[[aYa,P SalwWOUODdE sap JUasi[ear Inb ‘samteuaed sastidaNue sa] 
mod anb juaweusaanos 2] Inod uarg Issne asnaseyURAr js2 (]-Y L] ap JUaWIadueUY a] Inod 


PALId IMg}das 2] 12 Jqnd Im9}das a] ajUa JeLIeUaIed ap ayoidde ayjax_ ‘satjanjoeUOD 


Je UONRUWOJUL| ap a1Goj0UYy99} e| ap sanbyewayyey) @ 


_ -dajap ap sawalsAs dane Saunjondjs Ua SUOIeAOUL] 


ins UONEWOJUI,| 9p UOHedI|\dde pie uosiel| epneesay m 


— SUON}BIIUNWWOI9|a} UA By1ayI9J ap UaIPeUed NASU] 
~ anbiuooyd ua suoijenouul s9jsnod uaipeueaymysuy @ 


- sagauene saifojouydel) salueqjiqey seibojouyse, @ 


’ IND | -§ Ua Sia|jiasuod ap Neasal UOs Dae |DIV\N 2 


_ epeueg saulewiny sadinossai sap juawaddojanag. 
He SdUISJAAIUN $8] a.,UA Sul] SAP I\gela IND ‘QNSHD 2] 
: ay91ayoe ej snod }oduil,p spas ap auwesboid e 
 uos ane ‘epeuey NuaAay JuawauUaloue (QYqy) 


- epeue) np nuanai np a seuenop sap souaby 


: @ sawisiuefio ja sasaysiuiw sane sa] 18 JUNI 
[Md nequediomed xnesapay sawsiuebio 3a sasaysiu 


abessnuasddesja) = 

$]9J0} Sap ajqeinp uojseg mw 

anbiajoid aluei np neasey @ 

sanbiuos}99/a0J0IW SawiaysAs 9 sjindulo ‘sysodsig m@ 
sanbluedawi siog ap sajed sap neasey m 1 

saxa|dwiod sawaysis sap 


s9JHaqul uol 


sawalsAs sap aouabiljajul,p ye anbaoqo. ap ymnsuy 
| gquese| 


saguie|99 SuOIsi9ap Sap unod anbyewoag m 


sanbijaueb saipejew saj ins uaipeued neasay mi : 
sasolia]oeq aj INS ayaiayoeJ ap uaipeued Neasay m= 
ayyye | ap usipeued neasay & 


Pal — 9)Ud||39X9,p saya? ap xneasay 


“asuajap ya ajenedsolay m 

(uonewuoyulp — 

$91H0|0UYy9a} SasJaAip ap ja alHojouydajoig e] ap suoy 
-eoijdde ‘ajuiod ap xnelajew saj Jnod suoneoidde 
18 $9pacoud ‘uoNeoiges ap je JuewauUONIpuod ap 


salejuawauUo.iAua saibojouyoa) @ 


satlepuolid sinayjag 
— epeue) anbibojouyray yeweuapeg 


‘alabuede alfojouysa} e| e Sede auuOp 
‘UOneSI|eIdJaWWOIGIC e| e Aple | Bp 1140, UOISS! 
inod e inb ‘epeueg np juawaddojanap ap anbueg 

‘assaunal |ojdwa,p alfe}eds es dene ‘(QHYG) 


‘INWd NP Saqual|9 sastida.qua sai ja 


‘yequawiadxe juawaddojanap aj ja enbynualos- 


— fanbynuatas uoqeoon. 


ee oes ce 


B66 — alfojouyse) ua 39 Saaual9s Ua sajesapal Salinde Sa} ns Loddey — snuajnos saiBoid sag a 


S2YP2YPal Sap & IIB $3919U98 sayjaoai sap anb Isure xneDutAOId sjuawaUIaANo8 sap ja 
[ei9paj JUSWSUIaANOS Np suONGINUOD sap ueUaAoid a}saz aj ‘2AlId INa}Das Np sarteU 
-oued sap red ginsse qsa yuawaoueuy maj ap OOr “d og anbsind ‘SQNULAOIA $2] 12 [LIIPI 2] 
anue 32 galid Ja J[Gnd smna}as sa] anu UONeIOGe|[OD ek] ap ayualayjip ayoidde aun p 
uondope | nod sajgpour ap taras Juo symnsut $3 “(ueddeg) siaided qa sayed Sa] Ins 
SolPJOYII IP SUSIPEURD sININSU] $2] 12 (DTA) Jonsaioj atuas ua saypsypai ap suarpeurd 
SININSU] seq ‘(4a}ULLO,) doy epeuLD yayuLIO, : s1aNsas0y synpord say ans sayd1ayDaI 
9P JHEDN] ING sues s]NINsUI SION sap saUANDL $a] 191 JaUsI[NOs ap autad ey INeA I] 
‘uaIpeued gatid Imayes a[ Mod xneDsawWUWOI saynogap ap sauiqis 
-Sod sap 13U20 b aple | }2 auld ap asuayap ap safeuoNeUsajuT sa1ZojouYpa} xne sve | 
ainsse IN| asuajgp e| nod (-y | SUep EpeUeD Np sal][e sas IWAe NCW NP uoHeIOGeIJOD P| 
‘UyUg ‘ALASNpUL]| & GYD Sap aisojouypa} ap LaysueN a] JUI[eJ Ja asuayap P| nod J-s ua 
quuatpeued gyeded ey JUZUUaNUTeW gALid Inaqdas a] Jaae s}eLeUa}Ied saq ‘asuayap Ua 
sgsifedads sanbynuans ap uoneiguas oureysoid e] ap UONRULIOJ P| JaINsse B aNqINUOD 
}2 S2][2ANOU Salso[OUYIe} $a] INS aN}QUIj FUN IANO SalTepISIIATUN $a] IIAP UONLIOGR| 
-[0D BT ‘asuajap P| ap GY ep ouTwWeIBOId Ne sauUaIpPeULd.sapIsIOATUN Sap Jd JLNSNPUL,| ap 
uonedpnied | Jainsse inod (sreyjop ap suorpiw 0G) snow ej ap snjd Hsaaut e ue Gad 
2] ‘G2 ep sawuessold sas suep sIe[JOP ap SUOT|[IU OZ | NSAAUI & NQW 2 ‘JatWap ue] 
‘gsUajap P| ap sanbiso[ouypa} saurewop sinaisnid suep aianao | & ajutod ap saouajad 
-WOD Sap aIANA Ua Jaw JauUOsiad 3] NO (yD) esuajap ey Inod sayprayoal ap sanuady 
op [PUONLU Neasal UN k 2dvI3 UONLAOUUL P UsIpeULd dta}sAs NL INGLUOD Ja asuajap P] 
aP L-S Ua SUIOSaq Sa] JITeJSILS ap aaseY Isa (NCW) aeuoneu asuajaq P| ap aia}sTUrLU 
np (GGuG) esuajap P| Inod juawaddoyasap np 32 sydJaypaI L] ap UONIaNG Py 
‘g]jauuonesado uoNesi[NN sun Ins Jaynogap Jueanod uoneNsuowsp ap synpoid 
IP IXIUUOD JUIO Ne ISI P| ISOAR] Ja STIL} ][2}2S UOTIA}aPa]2} ap SaguUOP Sap Jan 
-u2}0d 2] JaNUOWEP P Jd JanfeAg & BUUAIPLURD ILNSNpUL | BeINOIU2 J.D 2] ‘G-U PIP a!QD 
-ueUY apre Ua ¢ 000 ODE anbjanb yuawayjanuue enqinsip inb ‘UoNda}gpyj2} ap sazu 
-UOP ap UONRIIUIZ op IUTWeIBOIg Ne advI‘) ‘QUUAIpPeUed IYsNpUT,| IWAe JVSUVAVU 
suoneoidde p yurod ne asiw e] & NNOge UO (NSY) auUaTpeURD ajeneds auasy,] JaAe 
anua np ajjauuorssajoid UONkyal 9}Ua][29x2,[ 19 [OO NP LVSUVAVY effaves np reper 
auaSeull,| 9p aseatyore p Ja uONdadal ap saypiqesuodsor sa] ‘a[dwiaxa reg ‘anbisojouypay 
jajsuen ap savifiqissod sap wnuwrxew ne yyord Jain ap 2 Uedyp 2] sap [DO NP LS ua 
same xne Jadioned ap gaud inaqas ne Jawad mb ad ‘aisnpul,| Jak uoNeIgdoo) 
Ua JUOF 3s SOINW-eNUI sjafoid ap aiped a] SULP JOD Ne sagsi[eal [-S Us SAHATNL sap In 
-ed apurid auy) ‘saiteyt{faies sa8euit p asd[eur p sauiaysds sa] sno} ap yenb aj Ja apuow 
Np ansaza} uoNdavai ap suONeys sap gNIOwW e| JUeUaIdWOD ‘ea}nole IMajeA ek SaxeUUOI 
sad1A19s ap 12 syNpoid ap sures aysea uN JULIO sastidanua 0OZ ap snjd sreuLosap 
aidurod ammsnput aya9 ‘epeueD ne UVOTDe}spa|9} P| AP a[qeIA aLNsNpuUl guN,P JuWsU 
-addojaagp ne Janqiuos mod ya uoDaIgpaja} eB] Jed sanuiayqo saguUOP sap UONNAINSIp 
ey a aSealypue | ‘uauayeN aj ‘UontsInboe | Jaytoey Inod ‘a]fayes red uondalapeja} P| 
ap suonentfdde saj 12 a8ojouype} e] Joro1[aue Nod [ZG] Us spuoy 9I9 B |] ‘URONY 9P 
aI, B] ap SA2UI!s sap 1NI}Vg Np aad (LOD) woNdarapa|a} ep Uarpeued aUI) 2] 
‘[RIgp9j JUBUWIIUIANOS Np SUOHRIITUNWULOD sap a1SojOuYpe} U2 (-Y ep aU) 
jediound af 1sa {[ Yavoydxe ayinsua nad auuarpeued siNsNpUL | anb saouerssteuuod 


ap UONeIQUas P| Ja Salso;OUYDa} Sa]faAnou ap qutod ne asiwi e| anb Isure ‘uorsnyyipa[ay 


12} Swuys/erab sidarens/dny 


aP J9 UOISNYJIPOIPeI Ip SadTAlas Sap Ja | suks sSUORITUNUIWIOD sap JuaWaIO;dap 
np ‘orpes axads np sanbruypa} sawefqoid s2j yue198 Us 2UeT[aIxe,P UONIPeN es 
NUIUILUT & [I ‘LPRULD ILNSNPU],P ININSUT UN Isa OY 2] ‘EG6T sindaq ‘uorsnyIpea} ap 
}2 UOISH}JIpoIpel ap saisojouypa} sap anb sure ayyjayes ed ya [y sues suoNeoTUNWWOD 
sap XNLIPUOW sIapea| Sap UN,] PPeULD Np ale} & INqINUOD JUO arugs Ua Ja s2dUaTIs 
Ud SITIANOIYP SISNAIGWIOU Sag ‘SagUUL SIIgUJap YS Sap sINOd ne gALId Imayas ne 
sa1Z0[OUYP2} $39 Ip LaysueN Np Ja saqueyTIqey satsojouype) ap Jurod ne asi Pap e[Y ap 
sJayp Sap UN a}2 sINO{NO} & |] ‘OPT SazUU Sap UY ke] sINdap saxUUOD salso]OuTpPe} sa] 12 
SUOTLITUNWUIOD say Ins ganbrydde Ja a[eJUIWIePUOJ IyDIaYII LT & aINPSUOD as epeUeD 
ausnpulp (OY) epeueg np suoNeostuNUIUIOD saj Ins saysayIeI ap ajUID 27 
“UONRST[LIDIIWUWIOD PJ 39 SanbIsoTOUYPa} saaANodep Sa] Jay fey nod Janof ned 
1)-INjao anb ajOr a] sawuI-xna Jed Ja}¥jsuOd JUaANad DYNO Ne seyeiep sa][auysnpul 
sasuidanua sap sakojduia say wed nay INOg ‘G-y aP SHAN Sa] Ns suOIsDgp sap puaid 
A UO JUOP UOSe} ek] AP Ja aLsNpur] suep [learn ap narjiw np atpuojodde uorsuaysid 
-WOD dUN IsuTe JUaIaIMboe sgXodua sap ‘Jasi[eIIIWUIOD saj ap UYR JuTOd ne saisojoutpar 
sas Juayjaut mb sastidanue sap e anbruypa} no anbynuans apre aun umMoj yuaanad — 
sjalsnput sameuayed sap & saypejap — sedojdura sas anbne ovis yetMauetdanue p 
gurtuersoid un paid ins sw Issne & QYNO I] ‘aA8ofoutpa} aya) ap prea | & aIWIOUOE | ap 
[landoe p apoeded P| JUASsTOIDe J2 JUPILU I] INS SAdULSSILUUOD SaT[aANOu ap JUaIgysuey 
sdgALlap Sastidanua sa] ‘saguue salatusap anenb saj nod 77 ap je}0) un auuop nb 
2d ‘SagAlIap SastidaNua $][aANOu JNIU YPUOJ JU DYND Np SINIUPIEU $2] ‘6661-8661 
Ug ‘JastfeIewuur0d say Inod astidanua aidoid ma] Japuoj & sINayDIay sas adeinodua 
FJUND 2 ‘sat8ojouypa} sas WOAadai ap ajqede auuarpeued astidanua p sed e AU [I NO sed 
sa] sued ‘anbisojouyda} WajsueN UOS V101JaWL JUO sjNpoNuT ke [IL Nb ampgaooid ap je 
aypoidde p ‘ainy[nd ap s}UsWaBULYD S27] “IOARS J] INS Sagseq S2dLNeAOU sastidanue P UOIS 
-uvdxa J Ja JUIUIassT|qeia | adeInodua Pp Jo UIOd ne sastul v [LN satsojouypda) sa] atwWoU 
-099,] SURP JaIgJsUeN ap JUaawead IN| DYNO Np sauuressold sa] Ja sanbtjod saq 
“UONLULIOJUL P a1Uas ad Inod sajeipuoul 
S20INOS SII] [IIUI Sap JUN Issne stew ‘epeue’) Ne 2eUONUIAJUT J]eIIPaw! Ja anbruypa} 
anbynuains UONeUOJUT P UIsseq [ediouLId a] JUIWa[Nas UOU Isa DYND 2] ‘enbruypeay 
J2 anbyHuUaDs UOHeUIOJUL P UaTpeURd ININSUT] & aeIs ‘aNNO ug ‘sayeUONRUIA}UT 
L-§ xne nde sande uN Ja anbisojouypa} UONNyOAa | ap uorstAgid ap g11deded aINaT[lew 
JUN IINSSP SISTA SALSNpU! xne sasat[noned saruaigdwiod ap sadnoss sad suep uo 
-PI}UIIUOD P] J ‘SaIeUT[CIsIpH|NU saydsayoai ap sawuULIsoId xne ape Ua ITuaA nod 
atdnos snyjd agi8ayut aysoidde aun Jaydope nd & OYND 2 (UONRITIqR} ap a1so[ouyDa} 
}2 SUONLITUNUIULIOD Sap J2 UONLWAOJUL | IP a18ojouypa} ‘a1so;ouyPa}01q) sanbisojou 
-Y2} Sadnoss SION Ua SINJNSUI SIs ap IZUO JULUIGUIOD UY ‘sarlessadgU SdUa}adWIOD so] 
}2 SAdINOSSal Sa] ¥ | Sfanbsa| suep saureUlOp Sap ‘PIe8a Jad k anbisajens aueWodut p 
SQUTRWOP Sap Ins anbisojouYpa} ayJaypal ap auUeIBOId UOs axe & DYNO 27] epeueg 
Np ainynj anbrwouods auerssiosd ev] Inod sad sinajdas sap ja SILIsNpUul sap saieU 
-oued sap daar arreur[diosipyynw anbisayeNs ayPJayal P| ap JUOJ ‘VIOIA & S$ UYOL 16 
QP ‘SIPIBYIII IP SININSUI YO] Sg ‘[eJapaj }JUIWIUIIANOS Np saydJayeI Vp SIOJLIOGE] 
ap Neasal a}seA snd aj 2133 (QYND) epeuey np sayaypaI ap [eUOTILU [IasUOD I] 
‘g[e19UI8 aapI oun 


JUIUUOP Ue s}URAINS sajdWaxa sa] Sle ‘UONLIOGR][OD Ua JaT[IeAeN ap sayifiqissod sap 


senbiuiyo sapeooid sap alBojouyoar ap ymysul), dain ® 


ua -youayoa4 apy 


sopooid sap ee ap cay GAL 73U ; 


“au epeueg (BUy)[r4S- -0) @sSaqiy, | 
-— (uawauUo.nua, apy9 


(alBojouyoayo1q 
tysu}) (BIURINS © “OnON 


ny 


os sy saoual 


B661 — difojouyse) ua y8 s30U8|9s va sajeiapay sayinyae saj ins Loddey — snuajnos sauboid saq lar 


juIqYO Ingj Inb Ja axnsnput nod apn G-y e] ap auey e sauUarpeurd sasuidanuoa sa] juapre 
Inb xnesapay sasloye1oqey sa[ sNO} ap sayANIe sa] ALP ap aqissodu yeI~s || 
‘2][PLISNpUT g}LANe p sina}vas 
S9] SMO} SUPP J9 BPJOYAI P| ap Sapeys say sno} e ned ke nad aaysaytuew ysa,s mb ‘G-y 
P| Inod uoNeIOgeE|[O> ap syeueUazied sap anode JUatayaU aurOd WIT | 1s9,9 ‘atuUadap 
A1g{U19p P| SUPP PALI IMI}DVs 2] 12 [eIgP9j JUIWALUIIANOS 2] aUA SUONRTAI sa] JUOJSURN & 
Inb yuawasueyp un. 4 [1,8 anb ysa yey J] “Jagd anbsu np asc[eur | suep UI] snyd Jadu] 
28 ¥Nb saigojouypar sap yulod ne amaut ve juR} Japre say inod sasudanua sap dane 
WONLIOGE][OD Ua Sast[eg1 XNRARI} Sap B SHOJ— sap Ja Sdwa} Np uatq JadesUOD sTeUTIOSSp 
JUOP JUSALOP xNeIgp9j Sa10}eIOGR] sa] ‘SUL XNaPp Pk SIOU XIs ap SUOZLIOY sap JUk}9 JULIOU 
P| ‘QU19} LN) & Jo ag[q—d snjd ua snjd ap Aruaaap k puay sagauid sastidanua sap Gy ap 
aypordde | ‘gyszeut 2] IMs suBar Mb 0194 JUIANOs adUaLNDUOD RY ap nua} a}dw105 
‘Sa[PIIOUIWOD suONedtdde sap I10Ae p 
sa]quidaosns sarsojouype} sajjaanou ap Jurod ne asiur ke] Issne ayt[Dey suUONETTEISUT sa> 
B Sgdde/] ‘WotWanNne sagalid JUaIeIas sajfa JUOP SauJ9pOWN[N SUOETTLISUT Sap vk sQDIe 
1Oav JU2ANad 1)-sa[[29 anb Isure 1s9,-Q ‘sauuaIpeUued sastidanua sap Iv UONeIORTIOD ua 
SaYPIJOYPal Sap JUO} xNeIp2j saiO}eIOGe| xnaiquiou ap ‘UoNRo|dde p sayyigissod sapuess 
ap Moar p sajqndaosns saydieypal sap aanentut aidosd say ap sanyaye,p snd ug 
‘2[qWesua UOs suep sked np atuoUoda | Inod sasnase} 
-UPAP Sa[EDIIUIOD suONLoT|dde sap Jam Ua p ayiqissod ej Jae ‘xNeIIPej SaIO}LIOQL] $2] 
suep JUIOd ne sastur sarso,ouYpde) sa] SaUUaIpeUed sastidanua xnv JalgJsUeI} : SPI $9] SNO} 
SUPP WU J] }Sa JIDalgo | ‘SUIOWIULIN) ‘QUUIIPeULD 9}9190s e] ap $1NI}Das SIIAIP suRp 
aj anja weLmod uonroiydde | UOp xneaey ap sadreyp 1UOs sj nbsind ‘amsieAuea apuess 
snjd ap aol un Juano! sane p ‘XNeIapej SAWSTULSIO }2 S1Q]SIUIUW! Sap s}ePURU Sap UN 
-NIIXA | & JUIUaSsaIdxa JULNGLUOD SayJIUPaI SIP IIL] & I}SISUOD S2110}LIOQR| $39 ap 
yednyjd e] ap azattwaid uolsstul P| Is sayy “Ustpeued aALd In9}Das 2g] INod a[qeviapisuod 
INZ]RA JUN, p ‘sauIOUa sa}Deded ap 12 SadUa}adWOD ap ‘S2dURSSIPUUOD ap JUIWIAAND2|]O9 
yuasodsip inb aypsayai ap samoye1Oge] ap Neasal UN a}1o[dxa [elgpaj JUSWIUIAANOS a] 
XNVIIPIJ SIITOJLIOQL] Sap syelieUsed ['7'T'E 


‘Q]LIPUOUW US P| INS 2UaLINIUOD PL] 

JUaWadeIYJa IUa}Nos & sauuUaIpeuRd sasuidanue sap spnynde | ap Jueyynser stojdwia p 
UONLID ek] ap }2 anbrwou0d9 auession k| ap ey [Nas Np sino{no} seu ‘JUatuassysaaut 
UOS asINOGWIas IM] UO,Nbsio] JUaUIaUIAANOS aj INod JUata}eIIP stoyred ‘au Ise} 
-UBAP UN Issne JUaIgUgE SII ‘G-y P| ap sanbsu sap adepied a] JUaINsse satustueIJUT $3) SNO} 
anb ualq ‘Up e[ag ‘2UUaIpPeURd a~PIeUp k] SUPP SayDIaYPaI Saj JUIULUY Ja JUaNdgXa 
Ib sJULUAAIAIUL SAP UONLIOLI}OD P| INs sgseq JUS aiquIOU UO JOP ‘anbsi a JasNTWU 
@ JUaNqmUOD Inb sauustuLI9U sap 1[qeI9 & [| ‘a}ULOd ap afjaLsnpul G-y ap aiuas a2 e 
JUaIaYUT Aa|p anbsi np 12 saitessadgU sjUaWlasstysaau! sap 2ueLOdUIT | ap JUa!suOD }s9 
[eIapa} JUSWSUIIANOS 37 ‘WOAeS Np a[RIPUOW afwoUOD9 | JUa}UaUATTe INb sajjaanou sain 
-snpul sa] suep anb — syipord sinay suep aaqnole IMajeA P| ap 1291) ap suaXOUl Sap dA 
-Non JuaAlop INb — sazmMossai Sap XNJI IWWOD st] qeI9 UA!q SjaLsNpu! siN9}as saj suLP 
jue} ‘ane anbiwoU0D? a}xa}UOd a] SURP afja;uassa ysa anbsis mney e ayutod ap a PI 
anbsti np a8eyied ap sauistuesgw 77 


G2) ul s/esab sibarens/ ny 


‘gad ImaqDas Np BUessIOI Pk] & JANqUIUOD ap afqeded aaytjenb Juawaney aan p 
-ureu aun p juawaddoyaaap ne apre [12 epeued ne -y P| Suep s}usuasstyseauT xne aoId 
-o1d 121DURUY JRWTP UN, p JUauasstyqeia | Jed Juessed ua ‘a]jaLNsnpul q-y Pap ayutod 
ap sauleWop sz] suep anbsu np aseued ne UoNeIOGe|[O) Ua sayiatpai sap & UONedDN 
-red Ry ap Jee ‘ajdyjnur jsa aysraypai ap savaroe sayuroduutp yuede sauuarpeurs 
sastidanua sap sgoons a] Jamnsse nod anol [eJape} JuawWeueAnos 2] anb ajOI 3] 

‘TISsnai INod saztessargu S|INO say JUaTe 1L-Say[ad anb uye samsau sep puard 
[Lnbsind ‘sauuarpeued sastidanua sap areuayed yuryodur un tssne ys9 JUsWatIaAN08 
J] [eIpuow sypreur gj Ins JOHaduuod J2}saz ap uaauLed ny Mb G-y ap Savane sap 
PpeULD Ne IOAe.p JaLid Mapas Np gUO]OA k] Jo gyDeded ke] IMs JUSWISIE] INGUr JUaWIUIOA 
-no$ a] ‘Assay ru P| Jo sloyduua say agi mb agaud asudanuay 3sa9 1s auUIQUI ‘Jog 
‘s}Ua}aduTOD sINaT[IeAeI} IP UIsseq UN ITUIJUTLUT & JUAPTe sa] 
SJUITUIUIIANOS $a] ‘G-Y Ud sJUIWassT}saAuT SIN] ap WINUITXeW 2] JaI Nod aitess2ogU 
gaytjenb a1anzo,p-ureut ej ap juasodsip sasuidanuea sa] anb sainsses nod ‘uyug 
‘anbrurouod9 yUsuIaddojasgap Ine] Jo]UIU 
lye P12 sayqeinp stojdwia sap 129. ap OMeuLed Maz Inb sjaLsnpul s}UatUassnsaAut So] 
JQATSUO) Ja Jare JUassind 1D-saqjao anb uy sUOIsaI Sa}UataTJIp xne Iple P Sainsaul sap 
JUOP JWoaUuUaId s{I ‘2110}L112} NZ] No} suep sajqeiNbg enbrwouorg yuautaddojaasp 
ap salljiqissod sap rLyyo nod sarnsaur sap axpuald Issnv JUSATOP S}UIWIIUIBANOS SIT 
‘QUPIaUpal ap sayANIe sayuULLOdUT P JURA YW XNe apre p siarfnonued satustuedgU sap 
JUAsst[qe}g S}UIWIUI2ANO8 say anb uostes 9}}29 Mod }sa,9 ‘anbsu ney & G-y P| SUPP sao 
-NS$ DIAP INSAAUL Pp — UOIsUedxa P saandadsiad sing] ap Japed sues — sastidanua sad ap 
JUIQUI JIAINS ke] INOd Januassa }$2 [I IO “Sa[eI0] FW Sap SaHaanorgPp sa] Ans agseq }so 
MOARS NP IIWOUOIZ,] SULP aDAaIIP aduRSsIOD P| ap ated spuess aun ‘WUawMa|ay[esed 
‘Jua1Jo Inaj sajoy shed sap syuatuauaAnos sa] anb anbsu np uoHesHTU ap samMnNs $2] 
INS {AY L] SUPP JUIUIISSNSIAUT,P SUOISIaP S[[2ANOU SIMI] JUAANOS JUaseq sa[eIPUoW 
SaMATV sap juRAR sastidanua say NO JUIOd ne sast[eUUONN NSU srewOsap yUOS anbsts 
Np UONSas ap SIUISTURIUT $Id ‘I1ej Iq] ‘Sanbrwrouog saBevjURAe sap 1UIEUZS J2 Tofdwi2 | 
yuajnus mb sjneiods0o s}uawWassysaaul sap Jame & Nb isure -yY P| SUPP JUasst}soaul 
inb sastdanua say nod anDsi a] JISIWTUTU & JURAIIS SIUISTULIJUT SAP JUIANOS JUO Sy! 
tonbimod sa, /s]UaIIsUOD WOS U2 SJUIMIUIIANOS Sa] ‘JBSHIW ap 1UadI0Pe $ sastidanua 
sa] anb ‘sanbsii spueis ap JUaWa[qeiAguI JUa}Uasaid s}UaUIasstsaau! $a) stew ‘ayUTOd 
2p G2 LP] suep IMmsaaut yop gatd 1m9}Das aj ‘saotssas Ja syinpold sas ap guaNnedwod P| 
JaInsse Pp UYY ‘}UayJo sajja nb sadtatas sa] Ja synpold say suep anb 1auUONIUO} ap UOsey 
IMJ] SULP UR} SadITBAOU Ng JUaatop sastidanue sj ‘SaANNedwoOd JUsUIa;eIPUOW ang 
mod ‘anb sdway8uoy sindap ies UG ‘epeuey ne sanbrwouode sadeyueae sap Jayoddes 
mod eIpuow syprew ay Ns saarMaduiod zasse sed yUOs au sastidanua say 1s ajqesueduit 
}s2 [aLsnput Jusuraddojaaap ad IM ‘Nuaynos Jasnpul Juawaddoyaagp un yuargnbar 
}2 ‘suaIpeuey sap IA ap ayyenb ey ap uoNeJOTIWwWe,| ap ja UaNUTeW np sanbyTD 
SINIIIEJ Sa] JUOS sayqeinp stojdtwa, p UoNeaD Pk] 9 anuayNos aNDIWOUOIY BdURSSTON PT 
uofonponuy Tce 


S|fSLISNpul QJ-y E| & ajesapay aply CE 


— Ayjuoyy onueny 
; mony] “9 483887‘ — 


_— -anqua $9| ‘SAWW-Sa||a & Sagssie) [“] Juswaddojang 
Np 38 ayquayoa e] ap sanbyauagq saaquiojas saquey 
 -JOdwi,p Sajuenjauod seAnaid sap [""] SuOAe Sno » © 


‘| /geipay/poy/qdy/eo'96-as-oy mmmy/-dny alls | Jayns 


-U09 ‘axajdwod NeaANOU Np ajjanyiA ayisiA aun INOg) 
“XNEUONEUJAJU! Je SUaIPeUed S]Ual|D ap 
uonuajul,| e sajqeselasawwod ajulod ap salGojouyse) 
ap juawaddojenap ap JaAo} un suaipeueg xne eo 
18 UO}e10gGeI|09 Ud UOIEUUOY ap Je eydJaYoe ap ‘aoue] 
-|laAuns ap xneney saqne,p eiainwiys axajdwos ay 
‘sajewlue ja 
sauleWny Saipejew Sasalip Ins asqedxe,p jeuONeUWayul 
aijuad UN JIUaAapP awa WelINod ja jeipuow aiqued ap | 
aulozesoge| ap XNeAeJ} Sas Nod epeueg Np aljgeja ualq 
elap uojeyndai e| Issne e1eduojual |] “SejualINIa! Jo q 
sajuabialia sasnaoajul saipejew aj ajuoo suaipeue) 
sap uooa}old ap anbyualos ayoeded e| e19.910jUa J8 
anbijgnd ques e] ap ya sasnandajul saipejew sep aoue| 
-JI9AINS ap suuaipeued oyoeded ej eiaio|}awe ajewiUe 
je auleWINY ajues e| INS Sapnye,p ajuad NeaAnoU 37 
‘epeue4 np 
y Neaniu ap anbiBojoig juawauyuod ap Seuloyeroge| 


a ae aa ine a beat Bee Coke ti 


: sialwaid $9] ayluge jl Ja “€ J8 Z XNeaAlu xne Sesse|d 


JUOS Sa1l0je10Ge| Sas ‘(\y|J\y) SJUaWI|e Sap UORIadsuUI_P 

auuaipeues aouaby| Jed ja epeue4 ajues Jed juawiay 
-ulofuod 9196 jsa || ‘apuow np sanbiBojouyde} susAow! } 
sinajjiaw sap asodsip sie|jop ap SuoIjIW Z| 94009 e Nb 
auapowedin axajdwod a9 ‘Badiuulyy e jepuow aiqijed : 
ap xnelapal Ssaso}esoge| ap axajdwioo neaanou un,p 
sayiod $aj WaAno yuo (Jy) epeueg auiejuawil|eoiby 


ja ainyjnouby ye pone) aques ‘666, uinf uz _ 
! 


Hadiuuim ‘ajeuiue ya aujewny ayues : 
2] ap ualpeued anbijijualys asjua} ; 


a 


« Juajnovep ua inb safe} 
_ -URA $a} SNO} 1830981 Sed Juaanad au sajja,nb aqued 
__ SavIANOe $89 Suep Zasse sed UOS@AUI,U SagAud sostd 


FETT Se Ree a RR Ne 


G66] — alfojouys9) Ue Ja Saaualas us sajesapay SajiAae Se ins Yoddey — snuajnos saiBoid sag pe 


‘auejgueyd anbaeunp ywatwasueyp np sauajqoid sap uonnyjos ey & 32 
UoIsuayaidwO) P| k JINqiNUOD nod sinbaz sanbisdyd ya $]aNDa][a}UI s[HNO saj uoNtsod 
“SIP IN3| L ANI ap ya anbsi Np uoNsas ke] ap Ja UONLIUaUIa|SaI P| ap ‘UoNdaduOd ke] ap 
‘SYPOYeI R] ap ‘Sanbutfod sap autewop a] suep sariessadgU SILANE $3] $3INO} Jasipead 
ap sajqedeo syuajadwios juauayney saystjeads sap 10Ae p Jamsse,s mney | ‘UYU 
anbyeuilp Juawasueyp 2] Jed sgysno} usw 
-ainp snjd say uoses mb suorsa1 sa} 1 smayas $3] suep UONEIdepe p sai8aqens sou Janu 
“UOD ap Issne sTeUT ‘OJOAY ap 2[090}01g Np Sajjad ap JuawWanbiZo] JUe[Nodap suorsstuta 
Sop UOT NPI Ip Safqid sap Il}qeI9,P JUataNes UOU Wem UWLAd Yeu Np UONRsT] 
“9POUI JIN] [lo UN ‘aNNo Uy ‘saprumMy Sasa} Sap Jo Sa}OoUse suOTeILO]dxa sap ‘s}g10} 
sap sind ap januajod np uoneumsa | nod ajqesuadstput is ayja,nb sioye ‘ajajdwoout 
Js sanbiwiyogso1q snssado1d sap aouessieuuod anou ‘a[duiaxa reg “uatuasueYD 
U2 JEU UN suep JUIWIa}IOdWIOI Mg{ ap ja Januajod nay ap aueyredurt uotsuayaid 
-WOD UN Ied agIUNI] JUstasnainay[ew js auas Ip Ja}Jo & ZB ap sind sap 1a samnos 
sap med Jam e apminde anon ‘sapre samnyd say Ja urequn Bours a] auTWIOD ‘sanbuayd 
-souje saugmousyd sanne p 2}xa}UOD 2a] suURP UONMIIS e] JUaWaTaTTeIed JarOTIWIe 
Mod }2 alles ap Jojja k Zed ap sanbuaydsoune suoneNnuauod s2J Jast{iqeys nod saguuon 
apiad snjd a10dua sargojouysay sap jutod ne amjaul 3a sajq’d sajjaanou ap Jaxy ep 
“Nj [I ‘OJOAY VP 2]00}01g Np adas ap Jayja & ZeB sap UONNpeal ap Jndalqo J ampuraye 
Mod Jaagjal & afLUIPMIMe Jo aJJarMonseyU! ‘anbruyoa} amjeu ap syap sap ejap-ny 
‘slated xnaiquiou ap & sagseqied jus saq[iqesuodsar saj anbsind ‘sa8es 
-IAU2 UOTL}depr p Ja suOrssndJadai sap UONLUILUA}ap ap sautUeIsOId say sno} 9p anbnuD 
JUIUIZ]2 UN kJas UONLIdepe P snssado1d Np UONse’ ap sajst[eal saitjigissod sap apna | 
‘pred3 122 Y ‘WNS &| ap 21xa}U09 2] suep saidord sap UONeNeAg | Wes [Dey Neasai ap ad} 
3) ‘SadUPSsTeUUOD sap aseLed ap Ja afeuUONLU af[aypa |  III]IqesgUINA | ap UOeN]eAg p 
JUIIQYOO IBo[opoy}sul auN k advIs saplA Sa] JUaWaNDNHeUW}sAs Jo;quIOD ap ajqeded 
aurureisoid un Ja198 Ja Jaloqeya oanod mod Issne asodwit s ayDsaypal P| ap UONLUIPIOO) 
IP IUISTULIIW Uf] JUOIIISIIUTS UONLIdepe p satustuedgUI sa] Ja sanbrt[od saq ayjanbey 
suep aimpnays gun aovjd ua amaw Issne ine} [I ‘UoNeidepe p suoisiap sap aipuard 
ap JURSSIOD UIOSaq NP Nua} a}dtwWo_ ‘(suOrsstUa sap SUON Ned sa] FUJeIU0) Ib a> ua) 
uonesnrur ap afeuoneu aysoidde aun p uoMeUIps00d PY Ja UONoYrURT Re] INod [eIapey 
drysiapea] np inajea P| anuOW & anbneuny yusWIsuLYD 3] Ns [PUONU sNssad01q J] 
‘QIAN Ud SAITSSId9U SIINSIU 
sa] amjaut snod (sjuawia|sar sap 12 saumoU sap yuRsodum! Ua) JHeISIB9] IOANod uos ap 
JAIIS I$ 19 SADINOSSAI SIP ISSSIAUT JUIWUWIAANOS aj anb Issne erpNey |] ‘asnapipn{ uorej 
ap sgsuiadap yuar0s spuoy saj anb aj10s ua amrey nod JuUaWAyeIPYwWUMT 139UIWUIOD JUALOP 
saUPIIYIAI $2] 12 ‘S2[qLIgPISUO SaLTWOS sap JUOIO}ISS29gU XNap sa] ‘WawWesuLYD Np 
suorssno1ad9i xne Jajdepe s nod qed anne,p ja ‘sind saj 19198 19 SUOISSTUNQ Sa] aIINpad 
mod wed aun,p ‘uasodurts sansa ap sad} xnap ‘Tuawa[januassy ‘ULUIJUTEUL Sap 
yaAaqaz mney [Nb auuiay 8uo] & Yap uN ysa anbneup uawadueyp Np uoNsas e| ‘epeuRD Ny 
TUsA & SHI STE 


‘epeueyy JUISWIUUOIIAUY P 19 OVV,P ‘ULONY ap xne1apyj 
sanbynuaps sap astiadxa | & 12 saydsaypar xne jadde Wey aisa}sa10j P| k Jo WONest[AN 


£2) Quy-S/ea ab sibaens,/ ny 


I] ap JuatuasuLYD Ne ‘s1J9} sap UONRSTINN | & S2DOsse IUOGIeD ap apAXOIp ap sa2IN0s 
xne ja syind xne saaiy saxajduoo suonsanb say ins yoddes a9 “ooAY ap 3[090}01g 
aj Jouynead ap sasieyd sinayei08au say Jed guiepgs [eDeds yodde1 un,p uonesed 
-aid ey e adored anno ua juo suarpeued sanbynuans saq ‘enbuewlp juewesueyp np 
suorssnoiadai saj Ins sapnia saidord sina] suep yUadres uas sked sarne,p 32 stup)-s}e1g 
sa] anb ausiasua a][a} & ‘2PUOW Np sIMaj[lawW sep uN] swWUIOD NUUODeI Jsa epeueD Np 
ue920 | ap Jo alaydsoune | ap gurquioo anbneunp ajepow 2] ‘uoneydepe | ins anideyp np 
mayne [ediouud 2] sa Uaipeued INaypIayp UN Ja ‘100Z Ua UaIq e egUEU ang Wop INb ‘AID 
np uonenjeag sureypoid ey] ek juadDnied suatpeued sanbynuans ap surejuan auy) 
‘sjayja sas & UoNeIdepe | Ins Ja anbyeUNp JUaWasueYpD Np suoIssndiedai sa] INs sapnyg $2] 
suep NuUODaI SINT[Ie Pp 189 drysiapea] A] ‘OAD Np ules ne diyssapee] ap a]O1 un anol 
sked 3] Ja ‘2}UeOdUIT Jsa Sa[PUONLUIAIUT S9}IATIE XNe JUUaIPeURD UONNINUOD eT 
"21128 ap Jaffa & ZeB ap SUOISSTUID Saj a1INpal ap Ng Inod yuo (aspysua,] 100) suatp 
-PUBD SIUIUNLIBOId SaTNL SAP 19 WYAL-OOVA NP Xa} Ud 2] suep sasi[eal sjaloid say 
“PIRSLIN-O}UOIO] IP UOIBaI P| IP J2 IIB109+) ap UIsseq Np SapNig seJ : UOTLIOGE] 
-[0) ua sasijeai sjafoid spuess xnap ja sed ap sapnjg sap anb Isure ‘epeueD np sina}Jas 
2p apnjyy[nw aun 39 suOI8ai sasnaiquiou ap suep sjanplarpul sjafoid ep awwes oun 
31NO} JUIUUICWIOD SINOD U2 IYIIYIAI IP SAVANE $2] ‘S2QUUOP ap J2 SADIIUPAI ap a} Ue} 
-SIX9 aSeq P| YIU INOd saisloyp 9}9 JUO SUOIBaI 2d ‘JUIINET-JUILS Np }2 SPT spueIs) 
Sap UISSeG a] SUP }2 SILIIeIg Sap Jasi[eq ap ajsuewy a suep ‘(anbnosy] ep ysano | 
suep) IIZUayIeW NP UIsseq 2] SULP UdIg & S2UaUT 2}9 JUO aUaWOUaYd ad ke UONeIdepe | 
Ins ja anbyeuys juawasueyd np suorissndJedal sa] Ins UONRIOGRT[OD Ua asyIEayPeI 
ap sjafoid saq “OQ qI5D 2] 2aae JULIOGR][OD suaIpeUed sanbyNUuaDs xne apre | ja anbudIy | 
‘UIP NP UONPAIISqO | ‘J1las ap jaja & zeB ap syind sa] ja sadinos se| ‘sonbnew 
-IP) S2]apOW Sap UONLIOISWE | INs JUIWaT[aNnuUassa Juaiod sanbynuaps sjaloid soy 
‘SADINOS SANK P SatTessadgU SadINOssal Sap OOT ‘d YS Nuajgo k 32 — sinaisnyd 
JUsWa|eIgUes — aiTeUaIed UN suIOW! Ne a3dWOd sjafoid sad ap UNDeYD ‘sIe[JOp ap 
SUOI][IW 9’ 9p [egos Inajea aun p ‘uoNeidepe p Ja suorssnd1adas ap sjaloid [¢ anb 
ISUI ‘SIE][OP ap SUOTTIIW ¢’p7 ap 2[2}0} NayeA aun p ‘sanbisojoyeump sjafoid pp ganosdde 
JAR UO Jo UI & SQUIU 9}9 JUaTeAR snssadoid aneNb ‘6661 IP UY e| Y ‘suotisodoid 
ap SsapueUlap sap Jed SIAINS 9]9 JUO Slatjale sag “MeJap ]Uaresiey SAULSSIEUUOD Sa] 
NO SaUILUIOP $3] JIUTWIap Ip UYR ‘GGGT UIN! 12 866] 21G0}90 aNUa sasTULSIO 212 1UO 
XNLUONLU Slatfaye saq ‘Janbydde Juareaap gad Ina}es 9] 2 SATILSIAATUN SINAUDIUP Sap 
an ISUIL S2TLLIOJLL2} J S2TBINULAOI $a}LIOINe $2] 32 [e1ap3j JUIWIUIANOS a] anb aula} 
suo] & jeUOneU URTd UN p Yedap ap juOd 2] ana WeAap NOVA NP VUS Sep 12[0A I] 
‘SaINIL9}[N sanbisaje1s SUONLIUILO SIN] JOUIWLA}9p nod 
SaPI[OS Saseq Sap XNLLO}LUa} J2 xNeDUTAOI ‘xNeJapaj s]JURasLIp xne JURUUOP Ua andy 
PUP JUaWasULYD Ip JUUaIpeURd ai8a}eNs ke] IP $}JJOA Sa] SNO} ap ai8JauAs ek] a10IUa 
JI} [IOP} SINI][Ie,P JUOA WNS kL] aP UoNRIOgeIa | ap Indde | & UOTeIaDUOD ap s2]qe} sap 
XNPARI] SY] “1O[AUIa a[qnop 9] JASTUTUTW & Ja S9}LATIIL Sa2P UONLUIPIOOD k] JaINsse ve said 
-O1d SoUIstURdIUI Sap asodsip [I /2}X2}U0D 3d SULP S2UUIIPLULD SI}IATIIV SAP 3.1UAd aj }S2 
JELIR}QIIAg J] ‘ANbNLUP JUSWISULLP NP Saal] SaIANIe Sa] SULP EPEULD Np JUaessi}saa 
-UL] 9p UONRSTUTXELL P| JaIMsse INOd [atUassa JWOD JI9PISUOD & [RIIUIS INI}LIYLIA I] 
anb uonsas ap alped un p aov{d ua asrur P| ajqissod npuar }UO sjajoA axjenb sas ap aA 
“Tbe p suejd sop uoneredaid e] 32 anbyewp yuawasueyp Np ILUeJaDag Np UONRaD eT 


| 
‘s]UeUBAJa]Ul XNaJquiou ap e jadde 
juesie} snssadoid un e adeJ6 ‘ajeuoeu anbnijod es | 
ugeye e jeBauag np yuawauannob aj apie e yuesiA sual] 
-a}e Sap & |J3VIN | 9ane suogeljoo & |GQV,) ‘uyuy ‘andy 
-PlI}9 JUaWaHUeYd aj INS dJAN@ Ua asiw ap ajeuoeU | 
albayeijs aun JauuOp as e auledyf,| Juawaljanjoe | 
juaple epeueg juawauuosAuy Ja |qQy,] ‘Sine}9es 
$aJjne p }8 SajejuawauaAnob uoU SuONesiuebio sap — 
‘gnuid inajaas np ‘sanbyqualas suonNyNsul ye SuoNesiu | 
-e6J0 Sap SJUeUAAJAIUI XNAJqWOU ap UOeJOge!IO9 ej & | 
39eJ6 UolISues) Ua ja JUawaddojanap Ua Shed saj SUeP 
sanbnijod sap uoneiogeja,| e angujuod epeued 6] 
‘ajuiod ap saifojouyoe) 
sap Lajsues} ne,nb isule oJoAy ap aj000}01g np seidoud ! 
sai6saua,p juawiaddojanap ap awsiuesaw ne sauuaip 7 
-eued sasiidajua sap uonedioiued eb) ayloes [GOV 
‘(IOAVIN) Jeuoneusau! aoseuU0) np ja saisbuene : 
Salley Sap aiajsiuiw aj Jae [99U09 aq ‘XNeJQUILL 
Sap inaj9as 3) suep juawiaianoqued ‘S|alysnpul sap 


i 


-920Jd sun] ap alBieua p uoewwosuod | ap UO 
-onpau Bj Jaye) Jnod uoiBeu | ap sajjaijsnpul suoelo 


-OSSe XNe Ja SAJa}siuiwW XNe anbiuyoe} aple,| ap yuINo 
gjeaasne anbuyy,| ap juawaddojanep ap eyneunwwog : 
e| ap anbijabiaue juawiapuad Np uoesojjawep ye 
-010 9] ‘ajdwaxa ieg JewWI|d Np uoNesiigeys e| Sani 
sajqiedwod saibojouyse} ap yajsued} ne Ja sjeueuayed 
sap e 99eJ6 anbijewuijo uawabueyo ne aoe asiej nod — 
L-S ue syisede sng] J9d40jU9, e UoNisue. Ua a Ua 
-addojangp ua sAed s9j Japie,p enuquos (|q9¥) jeuoneu ’ 
-19]U1 Juawaddojanap ap auualpeued aouaby) q 
‘uoder ne sanjauod eje Juaw ; 
-W9991 JUO SajUaqua sunaisn|q *sanbiboj003 3a anba 
-abjauy Juawapual jney e ‘sanbiwouody saibojouyoa 
sap sayiodxe inod saulessedeu anbiuygay ajigedeo e 
Ja Sjijno sa sajuedionued sasiida.qua xne yuo UeQNY 
apg “S jeuapisa qiueneueney suo Gye 


‘Sallsso} sajgusnquioa ap vonewios 
-U09 e| &,nb Joynjd sauiejos sjueqosge sap aiGojou 
-Y99} e| ap uoneaidde | e 92/6 jeiozauuiod afeyoes 
a| Inod sasijiqn aja Jueanod sajoauiBe synpoud sap 
uoedyQuapl, e Issne edioqued |! ‘aes ap jaya e 7e6 
ap SUOISSIW9 $9] 81INpad ap Juenaued anbineupAL . 
auiqin} ayijed oun,p ajouquoa ap awaisAs np “auiug a 
ud ‘uoeSUOWAp e| B anqijuod ya shed sauine,p ; 
Suep Ja alUeWINOY Ua JUBINqeD awWOD jaunyeu 
ze6 np uondalui,p aiBojouyoay e| Javajsue e ‘aud 
Jnajoes a dane W80U09 Be ae, S Wal: a 


‘sajeuoyeusayut suoyesiear 
4a SaHIAYIE Sap SyURI|IES SHE] 


G6 — 81Go0u42a) Ua J s2duat9s ua sajesgpal saunlae s3| ns Woddey — snuaynos sauBoud sag 22. 


‘SQUUP IWIU 9}}29 ap sdurajund np uy ey e paid ins 
STUL XNSP SO} JUate}9 PPRULD URS ap a}URS P] ap 1a anbNeWIPD JUaWaSueYD ap Neaing 
9] 19 UPONY ep sanbnasiaug saisojouypay sap Wueay aururer8ord aq “sgide sduiay 
ap nad saguuoj 239 }UO UONeUaUOD ap sajqe} say ‘o10Ay 2P 2[0I0}01g NP aped 2] 
SUPP S2ax HeI9,$ PPPULD a] anb safqid sa] aIpulane oAnod ap uye [NS k] ap UONeIOG 
P[2,P snssadoid 2] Ins snpuajua juarerg s ai81au9,] ap 1 JUIUIIUUOIAUD | ap SaNstUTU 
$9] ‘8661 [HA Ua ‘prey snid stow xnaq ‘s3aD qare}a QOVy 2] 19 — [elape} JuawaU—aA 
“nos ne anbneulp juawasuey) np J-s spadse sap UONsas ke] ap anus — anbnew 
“IP WaWIsUeYP NP IULIDDAS 3] ‘GGT JALAg sq “0}0Ay ap aforoI01g NP ‘2661 aq 
“WId9P Ud "UONL[NULOJ L| sade sanuajnos sainsawt sap sud juaweapider & epeuey a] 


010Ay sIndap suonesyesy F'1'¢€ 


‘s}afja sas e uoNeidepe | nod ja 
anbpeunp juawesueyp np suoissno1adai sap uonesitu ey nod agudoidde a8ojouypay 
2] ap Hajsuen a] anb tsure saseuazied sked sap anbruypat ya anbynuans gyDede ej ap 
juauaddojaaap ap suoya sa] aindde (jqOy) [euoneusajut juawaddojaagp ap auuaip 
“bURD QUIdV/] ‘UOHEIdepe p giDeded ay JaD1OJUar ¥ Ja Jaidepe,s v Japre sa] B JaIIUT 
DUOP B EpRURD a7] ‘sg}UOYUOD JUOIVs s[I sjanbxne snbnewlp yuauMasueyp ap sawia|q 
-o1d xne a9ej a1tey Nod sartessargu aiBojouype) k] tu ‘saoINossai saj TU ‘QIN INNseyUL | 
lu u0,u shed $22 ap aiqWoN ‘anbneup yuawa8ueyp ne Jajdepes mod syoya smay 
suep Juawaddojargp ua shed sap sdaype sap No saoons sap s2duanbgsuod say daar Jasod 
-UWOD JUIWI[eIAQUI JOP PpeUe? oI ‘2[EUONLUIA}UT apre P INasstuINo} ap ayjenb es ug 

‘1198 ap Jajja & ze3 
sa] Ins (-Y ep eurWeIs01g ne Nb isure (sanbrwouods Juatuaddoyaaap ap 32 uoNRiadoo 
ap uonestursiQ) {OO/AIV,] ap WwuNp J aisojouypay aanentuy] e ‘(ALy) e810u9 | 
dp aJUONLUIA}UT 2UasY | ap xNeARI] xne JUIWAANDIL adioned epeue?y a] Juanbgsuod 
Jeg ‘Issnad nod Juasodws -y ap age! Ua sajeUONLUII}UT UONRUIPIOOD ke] J9 UO 
-e19d00) P| ‘[Nas JaALUe A p JUateNJoULed In] Inb sanbrun saq1deded sap 10p 3sa,u shed 
UNONY ‘s2]JaANou satsojouypa} ep uoneoydde | 39 uoNeidepe | uiod ne astut ey Jaav ND 
SI}UIIL IN}2 JUOLMOA au alas ap Jajja & ZLB IP SUOISSILU S9P UONINPal ap $2]|qd $3] 

‘[eg10q aulayshsoo9,] INs apniy,[ & 30 OOSANN| 
ap jeuoNeUJaju! anbisojospéy auruesso1g ne uonedpned es yUsUTWe}OU ‘2}x9]U0D 
2) SULP SITLUONLUIIJUT SIAN SATNL P Issne & epRULD I] ‘a[LUONLUJAIUT Quads | INS 
J [IGIPI1D INZ] JAAIVSUOD JUA[NAA S|L,$ a11ej Q[ & LANUNUOD UOIA-P 12 OAD Np xneaey xne 
INGIUOD JUIWaBIe] }UO SuaTpeULD sIq ‘aNbNHeUNIP JUaWa8ueYp 2] Ins anbruOUOdZ0D0s 
}2 anbruyda} ‘anbyNuads UONLUOJUL | ap 3219, ap SUOTENTRAY sap JUIUWIaIQI[NB9I 
aunpold ap adieyd Juo Mb uaweuuoMAua, mod sarup) suoNeN sap aumueIs01g 
aj Jed Ja ajeipuow anbisojoloajyaw UoNestULBIC, | ed QgGT UI IPUoj 219 B AID A] 
‘NDIAY,| ap Sajjad awuwod ‘arpnoned 
JalaquI uN my snod juajuasaid inb suonsanb sap Ins xNeAeH $as JaNUIUOD nad epeULD 2] 
WOd ne uonedpnied es e aeIFy ‘SURO Sap Ja algydsouNe | ap UONRALasqo,p gIDeded 
anou amor p nq inod e mb kup np uoNeArasgo,p [eipuout swayscg ne Juadn 
-red }2 ‘Nea | ap apAd 2j 32 ats1aua,p XN] Sa] Ins gfeIpuowl 2UaHadxq | aULUOD ‘QYWd NP 


sanbyNua|s $}2[OA xNv JUANGLIUO xneI9paj SaUsTULBIO J2 SaiaystuTW say ‘anbidostpue 


42), Suu-syes asians, tay 


aouangut] ap inajdure | 12 wpaid ang mnad yewIp aj ansaut ajfanb suep JeUIWLe}ep ap UYe 
anejgueyd atuaysXso2g | ap sanbiskyd ya sanbrureudp s}adse sa] ins quaviod xneaen sag 
"Wd Dp aypIaypal ap 12]OA 2] 182 (QYWd) JUMP 2] IMs aypsaupal ap [eIPuoUI JWWIRIBO1Y 
3] ‘aurejgueyd ayxaquod un suep a1dooyeuLIP ek] & SaaNeyai SuONsanb sap apna | J9}1[Dey 
inod anb isure ‘sanbrydeisouraro J2 sanbuaydsoune saouans sap aUIEWIOP 2] SURP JUSU 
-d][aMuassa ‘saTPUONRUIAIUT sanbiSojoreuNp sayayoe sej J2UUOpI00) nod 6/61 Ue 
apuoj ‘(WOd) [eIPuow anbiBojoyeupP sWWeIBOIg NP JNde a1quISU }so PPEULD 9] 
‘anbipiou sked ap anbiydeis098 uoNeMIs es ap 12 aTO}L2} UOS ap 
anpuald | ap UOSTeI U2 JRUITP Np aueT[IaAMs ap afeuoNeUIa}UT VONKST[Go auN gDeNUOD e 
epeuey 2] ‘2[dwiaxa reg ‘UoNeIdepe p salsayens sap UONL[NULIOJ P| ap ana Ua ‘jeuoIsa1 
ayjaup2 | & SuoIssndiadax sa] 12 aUPIqeIUINA P| INs UONRULIOFUT | ap UoNestUINdo | 12 aLtas 
ap Jaya & ze8 ap stind sap 12 saamnos sap JUauta}z0dwWO) np uoIsuayaiduod e] ap UoNeA 
-O1[aW | ‘SAsNR sas ap UONLUTULIA}ap P| Ja aNDHEUIP JUSWasUeYP Np UOTDeI2p P| Ins 
sapnia 2] JaN]DeJ ap seBreyp xneasa sap J[ONUOD aj 1UOs XNeUONLUIIIUT sJUaWIasESU 
sap sud e [I sjanbsay suep saurewop xnedpuud say “xneuoneuleiul sanbigayens Ja 
sanbynuans spiozve sap uoneot[dde | suep ueyd sarward ap ajor un anol epeued 2] 
“xNe]UZUIAUUOIAUA 12 sanbrwOUODe ‘KNeDOs sauTWeIs0Id sina] suep Ja 
sanbnijod sina] suep anbneulp yuauasueyp ne sat] sinapey sap ‘a[qIssod np ainsaut 
2] ano} suep ‘a}duw10) sua} Issne yUaAtop sated saq sanbneula}sds suoNeArasqo sing] 
suep 2 aNbISojOVeUIP aypIayPa1 ap xNeAeN sina] sup Ja1gdoo) ap sanred xne xnap sno} 
yUaUSIolUa OJOAY Ip 2]Od0I01g 2] 32 DOV 27 asoduits afeuoneusajur UONeIOGeT[OD P| 
‘QAa]al ane assind {Lnb mod ‘arrergueyd an8iaaua p yap uN sa anbnewtp juswasueyp I] 
sayeuoneusajul saypoiddy ¢'T'"¢ 


‘apnia | & Seuta} 
-sfsong $2] twued }Ua}duIOD PION Np Nea P sino saj 2 anbyuepe 239) P| ‘(anbruueqig 
-2IqUIOJO) 2181095 ap UIsseg 2] JUaINey-JUIeS Np UIsseq a] ‘SIB] SpURIF Sa] “SauUa}sksoDg 
sap autlia} Suo] e ayTeNb k| IMs safeDos Ja sanbrurouod9 saruanbgsuod sin2j ap asdTeUe | 
mod anbneunp juawesueyp np suorssnoradai sap uaurexe | JUauUeIduIOD salteyneU 
-NUIUOD SUONRSTURSIO Sap 12 SaTISIAATUN sap ‘safedDIUNUT }2 safeUOLe} ‘sajeDutaord 
sao Ne sap anb Isure xnv1apaj SAUISIULSIO Ja SaIg}STUTW sane Pp UONNGINUOD P| 
Jaae epRUe? JUaMauUOIAUY Ied sasuIp sjafoid sag — sataysksOd9 sa] INs saaneniUy 

“QUURS P| 
ins anbyeunp juawa8ueyp np suorssnoiadax sa] Jastuturu mod anbsii np uonses ap 
sino p uondaouod ey anb tsure sanbarjod ap uoneioge|a | 32 ‘g1uUes e| nod enbneu 
-Ip Juawiaueyp np saduanbasuod szq Ins 1yqnd ne uoNeULOJUL p UONRysaid ey ‘gus P| 
INs JUSWaZULYP ad ap suOIssndiadar sa] auIpaid ap J2 JasdyeuR p ‘Taneag,p JUeneuLted 
sjnno p yutod ne asiur ey ‘anbnewlp JuawWesueYpP Ne sagt] gues Vp S2dULPU2] Sap UCN 
Dalep P| : sourewiop anenb suep azanao neang 2] ‘enbNeUIp JUSWAsUeLP Np IUe}IDg 2] 
Dae Nb IsUIe XNLIIP2} SAWISTULBIO Jo SAlQISTUTUT SANE Saf J2Av UONLIOGR|[OD Uq ‘s}a}jo 
sa) aUOD suonNjos sap iesodord ap Ja suteuny sane sap a}ues eb] Ins anbyeUNpP ys 
-98ueyp np sajjanuajod suorssnoradgi saj a1pmya UO,Nb aos ue altey ap asIetP 189 ‘RGGI Ue 
Jan Issne In] ‘epeueD aURS ap gIUes PT ap jo aNbNHeUNp JUauasueLp ap Neaing 2] # 

‘TLOT & 800 2P 
‘o0AY ap 21090} 01g a] ed auaanod apouiad ke] ap ejap-ne kA JIDalqo | JUOp anbueuNp 


—-uonngijquod es ‘anbyewis juawabueyo np suoissnd 


(zz a6ed ej @ ayins) 


-Jadai sap uonebaiw ap saibojouyda} ap julod ne asiul 
ap ajuessiosd Ja agAnoude eyoeded aun e UeQNY 
‘abeyneyo oj 
inod assewoig e| ap syinpoid sane p ya sjasnpul sioq 
ap sJaydap Saj JUasiNN SanbiuaLy sajejjUad saj :2J9| 
-9998,$ xnediaiunw suejd saj suep s1j99]|00 abeyneyd 
8p ja aiBiaua,p Sawea}sAs Sap UOISN{IUI Pp JUBWAANOW d| 
‘URN ap diysuapea| ne 8de19 ‘sajuen||od SuOISSIW9 S9| 
anb aibieua,p uoewwosuOd ej Ue} JNpal Ja Sapao0id 
SAP 3]0.qU09 INa}jlawW UN ajgissod npuad Ju Sauuaipeued 
sanbibiniapis sasudeque se] 9aAe XNeAeW Sag ‘saiNqied 
-oupAy Sap uonesi|qn,p ssauuonoepad sanbiuyse} sap 
2 19 JUawaoe|dwel ap saifiaua xne jadde yuesiey anby — 
-9fsaua juawapuad ney e saifojouyoe} sap aiojdap 3a 
juiod ne Jaw uegNY ‘aja]uai|9 es Jane JeueUaped Uy 
‘(Jugy ouysay/puny 
/jwyy/ysuesy/eo'ob abueysayeunjamMm//:dyy 9y!s 
a] Ja}jnsuod ‘suolsi9eid ap Snjd s1UA}qO INO) “s}}99]}09 
abelneyo ap sawelsAs saj inod sajjalsnpul seyAoe 
Sap ajjanpisad Jnajeyo e| ap uOMesiAN | UljUd Je -jaunjeu 
ze6 np issne JawWwosuod quassind sji,nb snod uoqueyo ne 
S@]uawil|e apino} aiujsnpul| ap je anbygnd syAN,p SadiA 
-J8S Sap uoleydepe | INS Seg uolus),P XNeAeI} Sd] ‘UO 
-pja6ij9J &| ap Ja uoWesHeWwi|o e| ap ‘abeyyneyo np uaip 
-pUeD ININSUI,| ap SeUUORIapad SauIqwiod sanbiuedew 
sawialsis sap jaloid 9] ‘Saujsnpuy Jolsang ap Je) ap 
uoyesedas ed auaBAxo,p uojonposd ap aifojouyse} 
ap jefoud 9 ‘aoedsoJay epuaig,p ajiny-oig snod zeb e 
sauigum sap jafoJd aj ‘ojuoJ0] ap aayjesedo-09 AbsauR 
ajgemauey e| ap auualjog aifieus p jalosd 9] ‘2aqang 
-OJPAH,P 000Z Jees]UOW) Senbij99}9 sajnaiyen sap 
yaloud 9] ‘UeMs sanbyabiaus saweyshs ap sjauuosiad 
Sajndiyan Sap ya Sajnaiyaa ap soued sap auehospAy 
ua JWawarpleyAe,p sjijsodsip sap ‘uaboj,p sjayoap 
sep sued e joueyje,p uoqoNpoud ap auisn,| ‘evaqly,| 
ap SJajjinoy sjuawasib sap aueyjaW Np uoNeyo/dxa,p 
ajgeinp juawaddojangp ap jaloud a] : sueains syafoid 
Sap juawiwejou be s i ‘alaS 8p Jaye e Ze ap Suoissiwie 
sa| auinpad e JUoJanququod Inb sjefosd sap inod sie} 
-[Op ap SUONIW 79g JUeSI|e}0} S}jusWauUJEANOH sane | 


sap J@ uouangns ap xnesepay SewweiBosd sap ‘ald} 
-SNpUl,| ap aJalNUeUY apie aun Jaseueb ap uye suejjop 
AP SUOI/IW Oy ap abeeWap Bp SUOUBAGNS Sap aS1aA 
2 ‘epeues) aljsnpu| je UeQNY ‘epeues) JuaWaUUOIIAUZ 
Jed apisajdod }S8 UOQIAIP Ap aYWOD 9} JUOP ‘(1002-0002 
2 6661-8661 8p) |euueL) awwesBoud 89 (WNW3L-J9V4) 
aifiojouyoa) ap aianeu ua a909a1d uoNIe p Sainsayy 


— anbiyewsa yuawahueys aj snod uoijoe.p spuoy 


ojoAy sindap epeue} | 
NE SUOIPESI/Es! 48 SOHAL IY : 


RR ae oes Me aS ee 


B61 — dYGojouygay ua ya saauatas ua sajeiapa saynnge sa] ns yoddey — snuayns saiBout sag (gz 


JuUawadsueYp 2| Ins Jalord [nas aj JUaULaTaMDe 19,9 ‘2y1poul ang WeuNOd auias ap Joyjae 
ZP8 SAP SUOISSILD Sa] J2 aNDIWOUODS adURSsIOI e| anUa Woddes 3] JUaUIWIOD aIpuaid 
“WO ale} IP 18 YSOT & O€OZ aNUA AMO! 2] 110A JuaTeLINOd Inb sanbnes1aug sauiayscs ap 12 
sa1so[Ouypal ap ajjanuaiod aurwes e| ap auNwWOD UOIsUaygidwi0D aun Jaddojaaap ap 
Jalqo nod k 966] Us g210WR ‘URDNY ap sanbyasiaue sar8ojouypa) sap AtuaAy yaloid a] = 
‘anbnewily juow 
-OSULY) Nk Sagi] SIANLIPUT Sa|[aanou ap JUL] JUO sataqSTUTUE SUILIIAD ‘sINaI[Ie eg 


‘aguue Jed siejjop ap SuOT[IU gg eB aAaza,s auuUTeIsOId Np ]e}0} Jaspnq 
3] enbneunp yuawesueyp ne sagt] suonsanb ap apm, & sagDesUOD JUOS FQYd Np 
sadinossai sap syenb sion sap snjd anb aumsa uo ‘ajquiasua,| sue ‘}DuND2]9,p uon 
-npoid | J2 aLNsNpuL | ‘SaHANDa][OO saz 32 suaWe s2q ‘sUOdsuRN saz ‘saInqreroIpAy 
$3] IIOARS & ‘ALS ap laja & ZLB ap SUOISSILUa sap UO INpal aun ke JauaUt ap sajqndaa 
-sns sgurewiop sanne bu suep anbisojouypay q-y e] issne aindde qqud a] ‘uones 
“IMU ap SaIsO[OUYPa} SJ INS SIIxXe ISLJURARP 31}9 JUIUII|[IMIUIAP JUTeIAap Saf]a SteU 
‘QUDIIYIAI Vp SAUTLUTOP $2) a10IUa JUIUUAIdWOD sWeIBOId Np sajjamDe sanbisayeNs 
SUONRIUIO SI] ‘UaIpeUed anbNesieua IMa}das a] INS JUaUIasULY ad ap sUOISsNd 
-Iadai say anb isure anbneuwiy yuawasueY Np UOMDaIep L] Jo UONDIpard ey ‘ZeB sad ap 
UONLUIUUTI9 | 12 9de}ded aj ‘2deyxD0}s 2] anb Isure alas ap Jajja & ZLB sap sap/O sa] JaIpnya P 
a8reyp jso ‘Qguur Jed sieyjop ap suOTIt ¢ ap agDuUeUY spre aun p aDyauaq nb ‘awuess 
-o1id np anbpewip yuawasueyp 2] Ins Ja ai81IU9 | INS 9yPJaypPaI ap JaJOA J] “xNeIJapej 
SIUISTULBIO J9 SAII}SIUIWI [] IP a1B1aUI] INS G-Y ap SayANIe say ajajdurod ya aindde 
UPDNY Jed 2128 ({qud) sanbna8ieue Juawaddoyasap ap 2 ayDJetpai ap suTUTeISOIY J] 
‘QOVA 3] Jed Ja Juawausaano8 2] Jed saAojdap soja sarNe xNe sagT] JUIWA}O.N9 SI}A 
-Ipe p asieyp aig Issne e awaysksode | suep anbusydsoune/enbyeunp yuswesueyP Np 
suorssndiaday say Ins [reaen ap adnorsy neaAnou Uf) ‘sayURAINS SaguUP SION saj INod jreA 
-el) ap ueyd un yreuuOp as Ja }LPULUL UOS ap VOUTeXe | JEUTULI} JLT Np afIqeurea 
P| 32 anbyeuMp aWaduLY 2] INS NYS sap [leaky ap adnossy 2 ‘GGGT va ‘}UeA 
-INS aUUL’] 966] Ud JaIgYype Nua jsa epeuey glues janbne (NYS Jd) aTqeinp Juour 
-addoyjaaap 2] snod J-§ sa] Ins 2}U2}U2 P 3[020}O1g UN NPUOD UO ‘ULDNY Je epeur? 
yuawauuonAug ‘(OdW) epeuey sukadQ 32 Saupad (OV) BpeurD JIIPJUIUITLOIBY 39 
ainynouSy ‘sayfainjeu saoinossaz sa] 1UAAgIaz JUOP xneIgpyy sazaystuTU aneNb sj ‘GGGT UY * 
‘anbneultp auiayscs 
Np Jatnonsed yWatuaja UN Ins aNuUOD as sg1[a1 }UOs A nb UONeIOGR]]OI Ud aYDI9UP21 
ap sadnoi3 sap undeyD ‘sanbneullp safapour sou ap WONRIO!PUIe,] B Saztessad9U 
sanbynuabs saouessteuuod say armpoid inod xneiapaj SaUSTURSIO Jo SarZISUTWT Sap 
XN) JAR XNLARI} SIN] JULUUOPIOO Ua ‘AL INJ}DaS 2] 39 SIISIAATUN Sey aST[IGoU 
epeuey JUatauUOIAUY Jed PEGI Ue gad anbisojoyeutp aysayper ap Neas2y a] # 
‘pre83 12) & SYP Sa] JoAa|ad Inod sauusIpeuRd sainsat sap 
asud e[ 8 SUIOW sed JUANGMMUOD Ua,U aYPIUPAI ap S[aLI9SIUTWLAIUT SWSTULIPUL SALNe,P 
‘gnbneullp yuawesueYp ap suonsanb say Ins saxe juaurassaidxa sed 1UOS aU SIS JUIa\\ 
sauIsIULIIUI SAaNY ET 1'E 


‘sanbyeultp syuawesueyp sap Inaye|nd[e> 2] SUIWUOD s[HNo p jutod ne 


ISIUI P| & 218 SUAS ad U2 SAINSaU! Sap JAW] [aNPIAIpU! aipuaid e suarpeue) sj Japre 


BL} Muy-s/e0 a8 siGayens,/ tn 


}2 Jaseinooua Inod anb tsure ‘aipuardwod xnaru aitej MY a] Ja anbNHeUp yUswWasueyD 
ne s1qnd a] asejuRaep Jasi[iqisuas nod ‘sue ston Ins smMo{no} ‘sre[[Op ap SUOT][IW OT 
egyNo} (aipvsua] 10a) d1jqnd np uONesIIqisuas k[ ap }9 UONLINPY| IP JaJOA a] # 
‘QIUIOUODY | AP $IN9}Das Sa] SNO} JUSWIT[aNyIA & JURUaTIEdde saq[re} 
$3] $3]NO} ap sastidanua sap sed sasifeai JUOs UONsanb ua sjalord sa] ‘WUaWIUIAANOs ap 
S3IPIO $3] SNO} ap Jd JALId Ina}das Np sIe|JOp ap sUOTI[IW OOF ap snd ap suonNquNUOD 
Sap JULINIL Ud INO} ‘sjafoid Zp SULP SIe][OP ap SUOT][IW PH UOITAUE gDelUI eae WYAL 
‘6661 ap uy e| Y ‘shed sarne p & saisooutpa} sad JazgysueN NO UoN npg ap sarsojou 
-[9} SAP ITLINLUNUIWOD IAN Ud astUl P] JaIsa[IAUd ‘FOOZ DLP aUUaIpeUed aLNsNput | 
IP ILlas ap Jajja & ZLB Vp SUOISSIUa Sap UONINpal P| & JANGLNUOD JUaATOp Ja SINI}eAOU 
JUIWII}SI}IULW IN}Q JUAAIOP sazqissiupe sjafoid sa] ‘UOTINpPel ap satsojouyde} sep 
yugua10]dap 2] 12 JuIOd ne asiu ey INod sasejed synod k agDueUY apie guN JULpIOIIL 
Ud ‘BLI9S ap Jayja & ZLB ap SUOISSIWA Sa] a1INpal Inod yuawapides JUOIpuald suaipeuey 
sap anb sainsauwi say Ja8einooua Inod ‘sue sion ins syzeday issne ‘suoTIW 9¢ no} 
ua eIayONO} (WYAL) a8ojouypa} ap aigneu! Us 20Ia1d UOT P S2INSIW sap }2[OA J] _# 
‘SJURUAAIIIUI Sanne p Ja aLsnpul| ap uoNedinied soar 
‘SQUISIAIUN $2] Jo XNLIIPIJ SAUISTULBIO J2 SA1QISTUTLL SI] aU UONLIOGR][OO Ua sanda}Jo 
}S9 BYDJaypai ke] ap aed apueis sup) ‘suorssndiadar sao e UONRIdepe p sajfiqissod sap 
asfyeur | Ins anb awaw ap ‘epeues np suoisal say sayno} suep anbyewip yuswasuey 
Np ‘samy ja sayuasaid ‘g}Ues LT Ns Ja sanbiwWOUOd’ ‘saTe1Dos ‘sanbiso]Ode ‘sanbisAyd 
suorssndJad91 sap UOTeNyeAI | Ins Jo sanbyeulypd snssaooid sap uorsuayaidwod ke] ap 
UONRIO!IW J INS 9a[qId aypJaypad P| JaULUY INOd sue sioN INs sie][Op ap SUOTT|IW GT 
JNO} Ua RJIYNO} (YYsS) uoNRIdepe | ap ja suoIssndsadgI sap ‘saua|s sap J2[OA I] = 
‘SJURAINS $9]D $1N9}DaS SIO] sa] suep Jurodde p 
JIIULUY aple IUN JURIJO Ud ‘S]UL}STX9 SIVISTULIIUL $3] J9 SAATLIUT Saj Ins a]qissod np 
INSIU P| 2]NO} sup puo] ey [LNbsind ‘anbnewrp juawasueryp 2] Ins auUaIpeued No 
a[elapay WPIJaypel k] ap JuaWaoueUY ap adInos ajedDutid v] sed sajiad 3sa,U QOVA 27 


anbyeullp> juswasueypD a] Inod uoNse p spuoy 771’ 


‘QUILU a] INS JUaUadUR] Ne sind stessa xne anbisojouyre} 
GA &] ep ‘Jutod ne astu Ina ap sadeja sa] sajno} & sadIAJas $a] Ja syNpoid say JueIpNyg 
Ua ‘(SaTeUOIZII SUONRIIPISUOD $a] SLIdUIOD A) Idvj Wey epeULD a] sjanbxne snbisojou 
-Yd2] UONLAOUUT] ap syap sap uNone 8I]89u vu uoneyasu0D 2p a]qe} P] ‘sajqeases 
-IAUD SQHT{IqIssod sa] JOUTULIA}ap INO “[PUONRUIA}UT Ja FLUONU gUDIeW 2] INS sanbIso[OD9 
$3180[OUYP2} Sap JaSI[LIDJBWUIOD Ip SauUatpeUed sastidanua sap saifiqissod sa] 12 2119 
-Pded L| ATONE Jd a1JaS ap Jajja & ZLB IP SUOISSTUIZ Sap UOTNpel P| & JaNgLnUOD ap 
sajqeded « saidoid » sadunRAou SalsojOUYde} ap UONRST[eINIIUIWUOD ek] 39 JUIOd ne asitu 
P| Jassaisoid amey : ajqnop 31k} anbisojouyIa} UONeIIIUOD ap a]qe} e] IP Iye} LT 
‘uoneidepe p sainsoul sap a1ANa Ua asiu P| 
yo uONeNTeAg | ‘UONeIOGe]Q | INS 3a epeueD aj Inod anbyewnp }uswesueypD np suorssnd 
-Idgi sap apnjg | IMs JUaua|[atuassa JUsodar ‘xna ‘uonR}depe | ap ja suotssndiedar 
Sap S}2]OA Sa] “‘UONeIdepe p sulosaq sa] JasIdaid Ja s}usWasUeYD sap satjanuajod suors 
-sndiad9i $a] JaUIWa}gp nod ‘a[eUOTsal ayjaypa,| & anbHewt]) UoHestapow Py Ins anb 


IWIQUI 9p ‘(ILS ap Jajja & Zed ap sind xnv ja sadInos xne sar{ JUOs Mb xno studwiod A) 


6661 — slfojouysa) ua ya saguaias ua $9]€18 3] SaviANde Sa} Ins Joddey — snuaynos saufioud sag [BL 


s9p sanbneulp snssacoud say ins ‘sanbnewtp S3]2POU SoU ap UONepreA Pj 32 UONRI 
~“Olf2we | Ins anb tsure sanbneunyp syuawa8ueyp saq Jaap nod WIP np enbneuw 
-9}8AS UONRAIASGO JUN INS saxe }UOS sansa $29 9p sanbynuars sjayoa say ‘anbyeuny> 
JUatasueYP Np swa]qoid ne anbene s nod saprjos sanbynuans saseq sap epeuey ne 
JuaTeJaINsse Inb sainsati sap asodod ya epeuey ne anbynuans IPILWap P| ap jane 
Wig] & SPLJal syuauguBiasuat sa] auasaid QOgo aj ed ynpord yys say ins wodder J] 
‘ai80ouYpe} ke] Ins anb Isure (yys) 
uoneidepe | 12 suoissnd1adgu say ‘sarUa19s $a] INs XNID JUOS J-9 Ud Sa[PIaPay SIMANIL $3] 
2UJaIUO) IND a9 Ua sajqeasestaua saqtIqissod say ins syoddes xnedpurid say “xneiojL 
-12} J2 xNeDuLAOI sandsojowoy smgj & 1 ais1aua | ap Jo JUawiauUOMAUA | ap XxNRIIPI 
SoN}STUIL XNB 1007-0007 Ua eaUINOS [IND aisayeNs auN Jaoqe[a Inod syoddes sad 
SNO} ap asA[eur | INs 19 UAtUeXa | INs Jase as WOp JLeI10a6 J] ‘guIGIssod anbeyp inod 
NoAgid & gyUks ap aIQNeUT Ud Ja XNeJUaUIIUUOMAUA ‘sanbIWOUODS ‘xNeIDOS sa8eURAR 12 
SINOD sap Ja ‘aMANNIdWOD ek] Mod saruanbasuod sap ‘2IANZ Ud astut ap sTeJap sap ‘sa] 
“PSO Sap Ja Sa]qvasesiAua sUONNIOS Sap ‘SUOISsTUIg Sap UONINpaL ap januaiod maj ap 
ask[PUL IUN Ins sagseq ‘PUIIa} 8uC] Ja Uadour ‘NOD k sayt{Iqissod ap arajdurod aus 
2UN JUATPUI}UOD s}inpoid }UO UOMe}aIUOD ap sajqe} say anb ‘suondo p x1oyp no ‘syod 
-de1 saq 'sy1]3a[go sa] axpurane inod sayiqissod sasiaatp JasAyeur p anb isure 3J0I0101g 
NP IAN Ud ISTUU P] AP SISEJURAK $2] 13 SINOD say ‘SUOISsNdIad<I say JZUTUTeXa P sagsieYD 
919 UO S2]qe} $a “Sa[e}UIUIaUJaANOS UOU sUONKsIULBIO sap ja anbyNuUeDs natiw 
NP ‘xNe}UIWIIUUOIAUA SadnoIs sap ‘AIL}ISIZATUN IPUOW NP ‘ILISNPUL,| ap JUIWIUIIA 
“NOS NP S}ULUAAIE}UI XNaIqWIOU ap JURSsTUNI ‘xnafua sa] INS NO saT[atoies UONe}AD 
-UOD aP Sa[qe} OT ap UONkaD PI aja v alda}eNs ke] ap UONRIOGRIP,| ap adey9 aigtutaid ey 
2IAND UD ISTUI VP BFLUOTILU JIBIILNS [TLE 


"EPRURD Ne IQNLUI P| Ud SIAL $3] 
JO} [ORJ & ANNO Ua aNqUNUOD Jo WIP Np ayyiqeuea ek] IMs Ja anbyeunyp Juawesueyp 2] Ins 
S]JUIUIIUSIISUAI SAP Jo SIAB Sap auUOP |] ‘UONe}depe p sayfigissod sap UOHeUTUIA}ap 
e] Ja anbyewip yuawasueyD Np suorssndsadaI say Ins aydJaUeI kT ‘AISO[OJRWIP P| 
JUIJ2DU0D IND 3d Ua salTeINLUNWWOD $}gI9}UT,P sadnois sap a gAlid Ina}Das Np ‘a7eyIs 
-JIATUN IPUOW Np ‘Sa[PUOa} Ja sareuLAOId saONe sap ‘[eJgpej JUaWaUIAANOs Np 
SIDINOSSaI $3] JUIGUIOD (JOdD) UaIpeued anbiso[oyeull[) IUTWLISOIg NP [asuoD IT 
‘OVOAY ap 
JOIO}OIg Ne [eIgpaj JUaWUIeANOS np asuodg1 ke] ap yURLOdUIT J2[OA atgIxnep 2] 
182 ‘JELIP}ZIN4¢ 3] Jed 9198 }sa Inb Ja sue sion Ins siedgi siey[Op ap SUOTT[IW OST ges 
-U0D & 8661 ap [e1apej Jespnq ay janbne ‘OOyy 27 ‘a1ANeo Us asTu ap ayeuONeU atda}ens 
P] JAUUOPIOO) ap Ja8IeYyD 2] InNod Ja anbNewyp JueWesueLpP 2] Ins ainatgiuI anbn 
-yjod es ap uoneIogeya | 2p aNuad 2] alte} Ua nod anbyewlp yususueyp np euoneu 
JPLIRIZINGG I] GGT JILAY} Ua aI B JUSWIUJeANOS 2] ‘OJOAY & NPUOD pode | saidy 
‘gugyqoid ne ranbeye s nod Japuoy as yuaatop gaud 
1Ngas 2] }2 SJUIWIIUIIANOS $2] sjanbsaq Ins sanbisayeNs suoNe WHO sa] Ja sadioutd so] 
aspaid mb ‘anbyeurrp yuawasueyp a] Ins UOTE p [euoHeU auUTWIeIZOI] 2] g1dope JuO 
XNLLOWL} J2 XNLDULAOIA s}UIMaUIIANOs $2] 12 [PI9PI3 JUIUIIUIIANOS 2] ‘S661 UW 
‘suoneyfeisut saidoid sas suep Ze9 S22 ap SUOISSIL? sap 


uononpal ap xnaniqure sjyza{qo sap jueUsIaye Ua nb isure ‘q-y L] 32 a8oj}ouya} e] ap 


LA uy-s/er' a8 sioayens/ ny 


uONesIyN | anb swawi ap ‘Wuatuare[dwias ep ja sajqejeanoual saissaug sap UONesT[NN,P 
s2ANeNIUl sap ja anbyeBisug a1eIyJa,| JUesTUOdgId Ua drysiapea] ap aanaid yey 
B |] ‘SaguUR sasnaiquiou ap sindap ‘JUaWA;arIPUT Ja JUaWaDeIIp ‘anquUOD A Ja ates 
ap Jajja & ZLB ap SUOISSIWIA sap SUOTNpal Sa] adeINOIUE [kIgpaj JUIWIUIIANOS JT 
‘je19Ua8 INa}edyLIgA Np Hodder np uoNejuasgid ey saide ja yuear sastid 
B [elapaj JUaWeauJeanos 2] anb samnsaur sap guINsg1 uN ayyo anbuqns ayjaD ‘agdes 
-IAU2 UOT} ap aINOMUNs ap aiuas ne [e1gpaj JUaWauIaAnos np asessed a] Juated10We nb 
s2INSIUI Sap ‘[RI9UIS Ma}PIYLIA Np stAe | 9p ‘waters (61 a8vd Y] v 10a) (OVA) enbnew 
-I[) JugWa8ueYp af Inod uON2e P spuo] NP apisg,| snos ayANIe,p sued sap uoNLI0g 
-2[9,[ 12 anbNeWwIpP JUauasuLYp Np ILe}gHag Np UONeaD PT ‘AN Ua STW JUIWaaL109 
Juate}2 ai8ayeNs ek] ap a[eyUOZOY uONsas ap saddoutid saq Is JeulULa}gp ap uye anbn 
LUI) JUSWASULYD Np UONsas P| Ns sed ap apnyg auN yeuasduio aisojouypa} P| ap 12 
s20Ualds sap aelapay aisaqeys ey Ins ued [esgUas INdWWYU9A NP EGGI ap Woddes aq 


sayeuoneu ja sajelapay sayoiddy Z'1'¢€ 


C0AY ap 2]OIOIOIY NP NAA Ud sgeNUOD s}uawsesue saj Japedsaz assind epeueD aj anb 
UYe ‘AIAN Ua asitu ap aeUOeU arsa}eNs auN,p UoNeIOGRIZ,| JUaMUTe}OU puarduIOD 
aNjNs sag ‘epeuey) ne anbyeullpd yUsWasueY Ne saateyal sg}ANI sare sap 
12 dyDayeI P| ap UONLUIPI00d eI Jainsse inod adeid ua astur gig B ‘(URONY) epeueD 
sa][aINIeU sadINossay & Jo epRULD JUIWIIUUOIIAUY & gl] JUaWa}!0N2 Jsa Mb ‘anbyew 
-IPp JUIWABULYD Np ILLIa.Nag a] INS aaNUad a}2[dWO 291989] UI UONSes ap aiMonNs au} 
‘XNEUONPUJAIU! Jo xNRUONLU s}eLIeUaLIed sap JUeNPUOD Ua ‘sonuI-eNXe Nb — a[elgp2} 
UONPIISTUIUIPR | SURP — SOINU-PNUT UaIq Issne ‘[-¢ Ua IYdJayPeI P| SUP JUIaAIS 
SPU JURSSISAAUT Ua arie}gueyd anbHeWp JUsWasueLP Np sap se] gAa]al & BpeULD a] 
‘[aINjeU JUIWIUUOIAUA | 
}2 awWouoD | ‘aIMNNseyut, ‘URS IMay ‘suaAo}19 saj 1989}01d nod JuawWasueYP Np 
suotssnoiadgi xne Jaydepe s e ‘Wed anne p ‘Ja ‘ued aun p ‘sanbuaydsoune suonenuesuod 
sINgj ap UONRJUIWISN P awWpAI a] aTINpal & UOSL] ap ‘SayI0}s JUOs NO JUast[oqe}gWI as 
ze8 sa sjanbsa] suep « syind » say jueI93 Ua Ja SUOISSTWD saj JURSINpaL U2 ‘safdnjnw 
sansa sap aipuaid yUIUIaT[anuUassa eIPNe] [I ‘sajsejau JUIWa[[anUa}od suoIssnd 
-ladai sas Jair Inod ya epeuey ne anbyewty> yuawesueyd ne Jenbeyes nog 
‘SUOI8a1 $3] ax}Ua gUINba,P sajsai $2] 
apadsar nb uodey aun p 0}0Ay] ap 2JOI0}O1g Np syqdalqo saf aIPulaye P Mjad ‘TaAayal k 
auteyuawe{ddns yap un e sked 24 ‘sanne p anb anbneurp yuawasuerp aq Jed sagpaye snyd 
JUOIQS EPeULD Np SUOIsas sauTe}1a9 anb guUOP JURIY “JUa[Nod9p Ua inb suotssnoJadal 
XNP Ja}depe $ ap Plas J9AIJaJ ILOAIP JUOA 3[0I0}O1g NP 19 DOOD LI ap sameyeusis shed 
saj anb yap awarxnap 2j — sdua} ureviaa un yuepuad Jasueyp e JanUNUOD kA [Nb ya — 
elap IsULYP JRUIT]D J] FUILUOD ‘ICQ ‘SUOTSSIUIA Sap saatsse sn{d dnooneaq suoT Nps sap 
38Ix9 — JLUTJD NP UONKsi{Iqeis ey ueyed a — sUONeNUDUOD sINgl ap UONeSI]IGe}s PT 
‘sapdais sinaisnyd axtoa ‘satuuadgp sinaisnjd yuepuad aaydsowne | suep Ja}saq JUaAned 
3118 Ip Jayja & ZeB Say 1ed ‘Anbyewtp wawasueyp np awyAI a] ape & JanqunUOD anb 
egy au Jda{qo Uos aipulayy ‘sed Jatwad un nb ysa,U OJOAY ap a[OIOJOIg 2 ‘UP P[2D 
‘sjamoe xneaatu xne YoOddel sed as1oj1112} UOS Ins Zes sad 


dP SUOISSTLD S23] OOT “d GZ & OT AP JINpal & a}sisUOD JURUIJUTEU JaAa[ai MOAap ka shed 


B61 — 8100)0u42a) ua ya saauatas ua sajevapay sage sa] ns woddey — snuaynos s@uGoud sag jgy 


anjou anb yap 2] JayUsWI8Ne p assad IU U saqfa ‘0G6I sIndap ‘slew QOT “d 9 ap suors 
“SIL S98 aIINpal & gseBUd 1$3,$ EPeUL’ J] ‘alls ap JaJa & ZLB ap S2|LIPUOUL SUOISSILLID sap 
OOT “d ¢¢ surtout ne p sajqesuodsar sded ¢¢ red syne aj9 eINe JLNb sap ania ua eIaNua 
O}OAY IP 3]020101g IT ‘ZIOZ-800Z PLP OG6I ap neaatu ne yoddei sed gol ‘d 7’¢ 
2p [PIPUOW [e}0} Ina] aiInpeI nod Juepuajuas Ua ‘a1as ap Ja}ja & Ze3 ap sUOISSIUID 
sap sgyuenb uononpal e| ap ana ua sed sarwaid un yey e a[eIpuow sjneUNWWIOD eT 
‘uode/ ne ‘ojoAy & ‘2661 ug ‘shed 7] red sayne aja v ajJa “INO! ad & ‘7G6] Ua INansIA ua 
291}U9 }S9 UONUAUOD 21199 “7661 U2 (99DD) sanbnewnp syuauasueyp saj Ins sped 
UONUSAUOD e| JaUsIs Mod JaDosses e sked HE] 2DUTe DAD NP OGGI ap Hoddes aq 
"epeURD Np aylindgs Pe] J9 sayeUONeUII}UT 
SUONP [aI Sat ‘21g8ueNe enbrtjod ey] nod suoneotdur sap issne e anbyewiy yuu 
-28UeUp a] ‘suopuadap snou jUOp satuta}skson9 say nod xnansesap ana p Ja anbrurouo29 
}2 [PDOs aNg-UaIg NOU JUaWaWIOUY Jaqinyad ap anbsu apidei issne anbnewty> Jus 
-28ULY UP) ‘Las ap Jajja & zeB ap suOIsstUa saq JastUITUTUT INOd sansau sap auUard 
au UOND suIOW kB sue ONT DLP OD. S’€ apulane jueanod sayeipuow sammessdw} 
Sap quUaKOW UONe}UIWZNR aUN Ja8esIAUd JUAssIe] sayjanioe suoNotpaid sammayfiaw 
SaT ‘sagoe|dap 1UOs as sanbNeUII] sauoz $a] 19 JJUOUW B SIIW Sap Neaatu IJ ‘a[NdaI UO 
suldye sxa1ejs sa] ‘), Z'0 ap ajuawi8ne JU sauuakow sajeipuoU sainyeJadui9} sa] ‘s2guUR 
SAIQIUIIP NOT SAP sINOD NY *[OOT IP INgGap ne npuane }sa wodde sweision un ‘jeipuouw! 
anbnewtp juswasueyp ap anbsir aj 3a sanbidosyjue suolssitug sd ajua sua] ep sanbyn 
-ualds saanaid sap Jua}Uasaid GGGI U2 12 NGGI Ua sasodap & DaAIH a] anb syioddei saq 
‘21198 IP Jajja & ZLB $29 aP SUOISSTUID Sap JLUITPD 2] IMS SagquIO}al $2] JAIPNY,P gsIelp a9 
& (91D) WWTP NP UONNyoAa J Ns syadxa p [eJUIWaUIaANOsIa}UI adnoIy 2] ‘S8GT UA 
‘Q[JaNsnpur UONNOAg! P| ap Ingap aj sindap yuajuawIsNe (9,49) seINquer0IONpoIO [YP 
$2] Ja XNANIU apAxo J ‘QULYIIWI a] ‘BUOGIeD ap apAxXOIp a] FUIWIOD ZB ap SUOISSILD S97] 
uoMnponu T'T'¢ 


‘(juny :xeput/juny/stesuey/eo98-a8ueyayeutp'mmm//:dyY) qa aus a] Jay]Ns 
-U0) ‘WUIWIWIIANOS Np siasueNe Ja suarpeURd saiteuatied xne sgIde JURUUOP sual] Sap 
DaAk ‘XNeIapay saUWeIBOId sa] IMs }2 STAND Sa] Ns suOIsIgId sap INOg ‘2}X2}U0I ad 
Suep [RIapaj JUIWAUAANOS 2] Jed sastyear sgi8oid sap Hodde un ysa anideyp yuesgid a] 
‘anbiSayens yap neaanou ap gyryenb yey ameygueyd anbyewip uawesueyp 2] ‘8661 
— alSojouysa} ua ja saguatas ua sajpiapaf saqanjav saj ns j4oddvy : sinbav sou sapyosuo) sued 


aulejauejd anbaewis juawahuveyy |"¢ 


‘pie82 Ing] & si[qeya 1UOs as inb 
syeneuaned say yuesidgid ua ‘xna{ua sao ap XNep adLdgp SuOT][e snou ‘anideyo ad sued 
‘suaIpeULD Sap IIA ap gu[eNb ek] ap UONRIOL[gUIe,P anb sure sajqeinp siojdwia p uon 
-RaDD ap Ja anuiajnos anbrwrouod9 aUuessto1 Ip xneqo]s sanbisayez}s s3nq sas aipulane 


e apie | nb J-¢ sap xnafua xne Janbene,s mod sina}das xnaIquiou ap suep dq] 
UONRIOGE|JOI ap 12 UONLIZdOOD ap sa}Ua}Ue Sap II[eI9 [PIP yUIWaUIIANOS 


yeLeuape| — XNne}UOZior| xnaluy n¢ 


GL) Ouy-s/e0'36 sibatens/ ty 


"[-$ Ud SUIIIUT SULOSAQ Sas B 2IP 
-uodai nod ayn uosteredwod ap julod un JuaWaUJIANOs Ne ILO WeIAap [I ‘aeyUIW 
-JUIZANOS UONLISIUTWPe,] IP IISO]OUYPa} Ua Ja sadualds Ua gIDeded ap suONsenb se] 
INS SUOISSNISIP Sap JIJUIWT]L & IMNUNUOD JUIWa[Ge{quUIaSIeIA PA [SAD Np wWoddel a] 
‘epeuey) Np sulosaq xnv aIpuodar 
inod juesyjns eras nD gyDeded ap Neadlu 2] JOUTWIaJgp ap UYe [eIgpe} JUIWIIUIEA 
-NO8 Np sININJ 32 sjanoe J-$ Ua suLOsaq sa] Nod UONRAOUUT] ap 12 JUaWasUeY) Np sejao 
apuaidwod ap januassa }sa [Lb ja suoneoijdut sinaisnyd JUO [SAA ap suUOnepueWIWODAI 
$a] anb JUassIeUUOIII ANYNUAIIS UONLIOA & SIUISTURBIO Ja S2JQ}STUTW Sa] “UIRUapP ap 
SYaP Sa] JaAajal & apNyNde UOs aNtOIov Ja sjanqoe sulOsaq xne aIpuodal assind JUSWIIUIIA 
-NO8 aj anb nod airessadau a}Oeded L] JOUTWHA}ap & OMNI sie ‘sIMILIJUL XNLAAIU $s e 
J[PJUIWWIUIQANOS g}Deded Lj JAUIUIE B NO Il]QeIaI & JUaUaressadgu sed yneamnbe,U Yap a 
J2A2]21 IND QUBITNOS sIOJa]NO} k |] ‘SUOISDap ap astd ap ja sanbytjod ap uoNeIOgeIa,p 
JIVLUW UI JUITWL}OU ‘JUIWIUIIANOS Np sajOI sa] JawWNsse Pp uYye aptjos onbynuars 
IWOJ-}e{d auN p Jasodsip inod ajuesyyns aydVded JUN JTL SAUISTULBIO Ja SIIIISTUTL $2] 
anb [SqA SUep JUOP IpULLILUODAI |] ‘9][291 $3.1 1S9 JIBO]OUYIa} Ud Ja SAdUaDS Ud a[eJapaj 
ayoedeo ve] ap uonsanb ey anb nuuodal Issne & JSqD a ‘[-S Ua sayelapay SawANIe sap 
presa | 2 — Sa}URSSTOID ‘Sd SUTL]IAD SURP ‘Ja — SaT[aANOU SadUasIxXa Sap Nua} a}duUIOD 
‘yNOD-9se} UPAR 110d 
-del Ima] JastwWIXeU MOd J-¢ Ua S9HANIL Sap Ja19B ap Ja Ja]Ndgxe P g19edkd ks JUIUIAD 
-U0D suOT}sanb sad ‘UONRAOUUT p [eUONU tUQ}sAs 2] SURp UeTd JoTWaId ap ayoI UN Jano! 
ap JUSWIIUIIANOS Np a}deded v] & saatjeja1 suoNsanb sinaisnyjd gusad issne & [SAD I] 
"UONRAOUUL P awWa}sAs a] SURP afOI UOS ap JayINboe,s nod JaAaqal & SYap ap alias oun 
INO} ¥ [I ‘SIAR WOS B ‘]-S Ud SONUI-RIVUL SIANIL SAP ILOAR JUIWANI]Ja HOP JUIUIIUIIA 
-No8 a] anb nNpuod k I] “]-§ Ua saan sap UONNDExa] suep Jano! ke sajoI sInaisnyd 
& [elgpay JUsWaUIAANOS a] anb ywoddes uos suep JuawayoI[dxa WeUUOdaI [SFD A] 
‘JUIWIIUIIANOS 2] Jed ausajzuL] e aasATeUL UONSanb gun ausa}xa ana ap Jurod un,p 
rashjeur nod [$qD Np saiquiaul sap aouatiadxa a}seA P| ap WoOId a1 & [SAA ‘000Z aP 
iNgep ne d1]qnd npual Ja anbrwoUode UOTUN | Ns JoUIgeD Np gW0D 2] ed GGG ap UY 
PT SI9A g}dan0v aja & ‘(LSqA) atSojouysay ua ja saquaias ua adualjaoxa | Sia ‘2I30;OUYIE} Ua 
}2 SADUINS Ud [eJgpay JUIWIIUIIANOS Np sayoeded $2q 19 a]OI 3] ANS [SqD np uoddei aq 
L-§ Uo [eJopej JUIWIIUIIANOS Np 9}19eded }9 BOY TTT 


‘sanbynuats saguUOp Sap INs saaseq JUITLIIS S37e}UIWIUIIANOS SUOTS 
“Dap sa] anbsind ‘s1jqnd np adueyuod Re] JUateMqeya1 Ja sanbynuars suonsanb sa] Iaae 
T2s0dWOd & JUaWaUIaAN08 np apnynde | }WareNLOIDIe VIped 39 ap IAN Us astu PT 12 


- 8SUaJAp Ap ja JUBWAUUOJIAUA,p ‘ayLNIgS ap 


‘je100s 8 anbiwouo0se juawiaddojanap 9} Jaqyioej 


} 


‘glues ap alaljewi ua a1jgnd np sulosaq xne eipuodey = 


uonejuawa|be, e] 38 sanbyy 


SauoU $aj 13196 Ja Jasoge|y = 


-l]0d Sap UoNeioge|s,| ‘suoisi2ap ap asiid e| JIUayNOG w 


: jeuapay juawausaanob np |-S 
ua SayIAlae sa] — asbojouyray 
Ua Ja $aIUaIIS Ud AIUA]]aIXa,] SJA/, 


6661 — elGojouysa) ua 19 saqualas ua sajesapay sayinae Sa} ns Loddey — snuaynos sauBoud sag in 


uondope,] ‘sanbynuans star sap jejuauauaano8ued aiped un JaOqey2 mod jyold e 
STU JUOS SUONEI[NSUOD xnk adeIs JQ19UI3 UONIONI auepuoge | 12 Hqsy uodde 3] 
‘yuaredsuen snjd ja 
veano snjd snssazord un e aoer8 dIjqnd np aueyuoD e] aNLOLDe k 12 saprfeA sanbynuats 
SIAB SOP INS Sagskq JUSIOS S2[LJUISWIUIIANOS SUOISIDap Sa{ INb ajos ua aey & JULSIA 
S2LNDAIP saust| ap ja sadpuud ap auas aun wWeuaquod ‘(NqSy) appiuawausaano’ aqova 
-Uffa,] Anod sanbyijuars stay gym nut oddes ug “xneUONeUIAIUT Ja suaTPeURD suladxe p 
SAOW PUI Sap N5ai Ja sapN}g Sap gPURUTLIOD & [SAD az ‘Uawexe Jad Jastjea1 Mog 
‘JEUUOISIap snssad01d UOs sup sanbyNuars stare sap UONRST] 
“HN, 1210] [PUR P [k1gPIj JUIWUIaANOS Ne JUaTeMeuLIed Inb suadour sap JaUTUIeXe P 
ISAO ne gpueulap & JoUIGeD Np gIWOD 2J ‘sapmainbul sao ap aueyodutt | ap yuaNsuo7y 
‘sanbynuans suonsanb sao Jaysuen ap yuaWauIaAno8 np g1Dede> e] & yUeNb dI}qnd 
np epmembut] & anqijuo uo (Sues ua yUaWauUOTstAordde | aurwo>) d1{qnd np 
9VLINDYS P| Ip Ja gues e| ap anb sure (suossiod ap syd0}s sap ‘aydurexa red) sayjamyeu 
S2OINOSSAI SAP UONSas L| IP S9ULLWOP Sa] SULP $a}UIddI Sa[eJUAIUISANOS SUOISIDaP SI] 


sanbynuans stay 1°77 


*(B9°98'}899-e}89//:d}Y) [lasuOD Np qa ais a] suep 
SISNIJIP JOS S9PUOJ 1UOS s|I sjanDsay Ins UONeJUaUINDOp Pk] 19 [SqD np sHoddei soy 
"piesa 199 & 9}1D 
-eded es ap anb Isure [-9 Ud Sa}ANIL P UOTINIeXa | SULP [LIIPa} JUIWIUIIANOS Np sajo1 
Sap UdweXa | Ja JUIWAUIIANOS Np JaUUOIsIap snssadoId a] suep sanbynuats star sap 
UONKSI[NN, | Ns Sdi}Da1Ip sausty ap jo sadiouud ap ajquiasua un, p uoNesogeya | : suon 
-sanb xnap ins Jayauad as ap [SqD ne gpuewlap Wear JaUIGeD Np a0 ej ‘Wedap ny 
‘QUNUWIWWOD UONDI P Ja ais1auAs ap say {iqissod saj JURUBI[NOS Ua Jo xNe]UOZLIOY 
xna{Ud sa] JURIPM Ud J-S Ua SaTelapa} SaIAMIL Sap UONSe8 PJ JA1OLJaWe p UVR g)NU FWIQU 
}2 J]Nas aUN Ua Siaq[lasUOd sad JUNI |] ‘sanbyNnuans star sine] JUastnd sawstuesio Ja 
SaIQ]STUTUL $39 NO S3UIJa}Xo SANDYNUAIS sJHe}[NSUOD s|lasUOd Sap JUaWa][aNUasse snsst Jo 
aNbYHUIs UONLIOA & SIWISIULBIO Ja S21Q}STUTW Sap Satqesuodsar sansrurw say Jed sgut 
-WOU JUOS SaIquiau sag ‘(jUaueddojaagq] 32 ayPJaYIey ‘S2IUI!g) 11g P aitejgWas aj Jed 
apIsaid jsa [J ‘JUItUIUJAANO8 Np IMIi1a}Xa | ap SJa[[lsUod ZZ ap gsodtu0) 1s9 [SID 7 
- -anbisayens UoNuane aun JUo}Issadgu IND J.-S Ua saANDe xne 
S2ANP]Q1 SaUJa}UT suONsanb say IMs sauia}xa syedxe,p stave sap ‘anbiwiouosg uorun | 
IMs JaUIGeD Np gyIwIoD ne juawaiarnonied snjd ya ‘[e1apay JUIWauIaANos Ne ILYJO P 
IBIEYD 189 [I {GGG [HAL Ud a1) 19 B aIZO[OUYDa} Ua }2 SaUaIDs Ua sLadxe P [lasUOD 2] 


aifojouyaa} Ua Ja Sagualas Ua swadxa p jlasue) 7°7 


‘sagsodoid sainsaut sap a1Anzd ua ast e| suRp Jenol e yuRWOduIT 

3]o1 un soak yuareLNod mb xnad e nouns ‘sap sjULUIATEIUT sap EN Isure suonesiursio 

smnaisnyd e soaps np atmouosa | sup astidaxqua,p 111dsa 1a saquajaduio : invYy snyd JasiA 9[ 

-qut yodder wos gnbrunurwiod e suadxa,p adnors gj ‘sindaq ‘6661 2440190 U2 ‘1SDO 
Np saiqwaul say Jed sar[plandse Uarq a2 JO syadxa,p adno1d Np SUOHR}PISUOD $2] 

‘Jayoa,| 12 SINS 2] 


Jaesiaua,p USE} a][2Anou auN,p uoNIsmMboe | Ns 9 UOND Pp }9 UOIsLaP ap sarmMoIns 


EL} Ou-s/ena6 itera, ny 


sap UONesTUJapow | Ins ‘aUIOd ap suUONeITUNWWODg|2} IP aPUONRU aIMpnyseyy 
-UL] ap JUaWaAgypeIed 3] INs ‘2]0I9,] B [eAkN] Np sind ‘[eaeN ne [0r9,[ ap asessed np 
QuUIDYJa | AP UONLIOLIW | INs J2 aTeNaI R] k aURFUA | ap adessuaidde p sauig}sAs sap 
JUIUIaIIOFUAZ J] IMs ‘To[dwa Pp 12 astidanua,p sai|iqissod say[aanou ap Jag1) ap Uye T-Y 
ap aipede> anou ap UONSILUIXeUL P| INs ‘SUaLPeUeD [TPA] Np SayPIeUI sap JUSWIUUON, 
DUO] NP UONRIOTIWe | IMs saaxe UOS spadxa,p adnory Np suoMepueWIWIOIAI SIT 
‘2218 sIXX NP surosaq xne uon 
-pysaid ap sapowi singq ja saumue8ord sing] Ja}depe mod syoya sing] suep sa}uesstoD 
Sa][MOYJIP Sap & Bej JUOJ — IaINONs UONLULOJ PI ap 12 a[fauUUONN sul UONeINp9 | ap 
sIng}as $3] JUsUIUeJOU JULUaIdWOD — adessnuaidde p sawia}sds sa] JaAIVsUO) SJ IP 12 
xNanjUg]L} suas Sap JaIMN P J1O0JJa,$ HOP epeULD 2] ‘SIUWIT Isa sayrpenb smaypreaey ap 
[EIPUOW Ulsseq aj SUTUTOD ‘aJUaWIBN JapPAaI JUSWAT[aNUyUOD mney [END spuessi{fiaa 
SINI|[IARD ap aiquOU J] ‘UaWaay[ered ‘SURAT xNvaANOU ap apnyiqey,p anb asnosq 
-WOU SUIOW JUIUIIANL]I1 FOYOO UN JUaW{[anyoe }OII [IRAP] NP gYIRU I] 
‘adinbg p [eae ap J2 SUONRITUNUIWOD ap ‘UONse8 ap a1gNeUI Us JUIUTR}OU 
‘sayjanuassa yuRyNod stew sanbruypa} uoU saduejadwo) ap anbueww un g}eIsu0d Issne 
v adnory aq ‘saouajadwiod sinay sanbrjdde p suarpeuesy say inod sayyiqissod ap yuejsts 
-iad anbuew un stew ‘sanbruypa} saauajgduiod ap saasi[eigues sotugd ap UoNRIIpul 
JUNINL g[gAgI JUO,U syiadxe p adnory np saassnod suoNeyNsuod sj Ja SAYDIIYII Sa] 
‘SUONLITUNUWUIOII]2} SAP 12 UONRULIOJUL | ap SaISO;OUYe} sa] UYUE Jo 
sajequawiauuoNAua sa1BO]OUYP} $2] ‘3LI9}SI10J P| Ja aIMpHoeNbe | ‘aIMpNoUWe | suep Its 
-ojouypajorg ey 32 sanbynaoseueyd-org sympord s2q ‘sapiqouroyne sapndtyaA say ‘o]eN 
-edsolge | : sjaLusnput siaqdas bu gpm ev syiadxa p adnory aq ‘stojduia p uonegi ap 
}2 aNbDIWIOUODS BUeSsIOD ap SazTIqissod Ua saypL $INI}Das Sap SUP NO ‘apr[os elap Isa 
PPRUL) 2] NO S[aLNSNPUI sINa}das sap suLp sanbNLD saduaigduiod sj ANS s[iasuod sap 
rauuop inod [§9O a] Jed BEGET Ua Ja19 aia B s2dUa}adWIOD say INs syadxa,p adnoiy 27 
sadua}gdui0D sa] Ins sjiadxa,p adnoiy 717 


‘epeuey ne 
JYayal P| IMs Igseq UONRAOUUL] ap UONRIIIEQ0de P aisayens aun inod jouIgeD Np 
san8aj[oo sas ap indde | 11ua}go Pp aynsua eIadI0}J $ aLNsNpUy,] ap aNsturwt aq ‘I1]qnd np 
uoNeI{NsuoD ap snssadod Np sye}[Nsai sap Nua} a}dwod ‘syiadxa,p adnory np suonepuew 
-W0dII xNe JUIWIUIEAN08 Np asuoda1 e] Jaiedaid e alojdwas epeued aiisnpuy 

"1S9O Np qa aus Np yawayonn aj Jed uorutdo Ima] Jawdxe e sgyAUI 39 ]UO 
S9SS2IQIUI $I] ‘ANNO UY “GGGI I1Go0 Ua Ja aiquia}das Ue Nat] Na }UO ‘slow xNap ap sgINp 
UN, p sUONe}{NsUOD $2q ‘siiadxa Pp adnoss) Np suONePULWIWODAL Sap [L1gP2} JUIWIUIOA 
-NO8 3] Jed VIAN Ua ISTU P| IP SPUOJ-Uatq 2] 2 aUTIqesrey ky Ins UONIeONYI guN TWIN} 
jUO suonesiuesio [QT anbyanb yueyuasaidar sauuosied 009 aP SN{q “NSUO Np Jap 
-Isgid ‘TYsMO}sNZIg “VW SPUIOY], AP UOTPalIp P| snos ‘gaud IMs NP s}UPUSAIIIUT Sa] Jo 
S9[LIIOPLLI} Jd SaTRIUIAOAC sa}IOINe sa] Jae Nb Isure SaTLPSIAATUN Sa] JBAR SUOTL}[NSUOD 
Sdp ISIULBIO & [eIapej JUIWUIIANOS JI ‘anbuosjanb uolsdap aun arpuaid ap JURAY 

“UONPRST[RIDISWIWOD P| ap WNIT I] 
JQUIUT]L INOd IMNLpISIIATUN IpIIIYIAI P| SULP JUITWASSNSIAUT | J2 ‘SI}ISIOATUN Say IIAP 
sanbisayens saouely[e sap JUIW0} nb sasudanua sap uorsuedxe | & sartdord Juatos sa[edsy 


6661 — 2/Bojou426) ua j saauatas va sayesapa| saunae sans woddey — snuaynos sauGoud sag. || 


sanbmfod say anb Jainsse e sadoid samsawi sap ‘auaut 4 UO Nb aydsaypai | ap JuRINseI 
SaUPUO}Iad SUONRAOUULP aqUIOU a] aNto1NIe INod sanessadgU saduaiaduioD sap 
UONISIMboe | ‘SPISIaATUN $a] SULP VONRsTLIDIIUIWOD ap UONDUO} RY Nod yutodde p ara_D 
“UPUY opie JUN. P dO | ‘BIIPISIAATUN afjan}e][a}U! gJguUdord RI Ins anbniod EY] ap uoNsed 
9P JUIIQYOI Apes UN|P JUIWasst[qeig,| O0Aes kv ‘syadxa,p adnory np suonepuew 
“WOIII $2] IANA UI IIIUI Ip [LIgPe} JUIWIUIIANOS Ne JpuURLUWOII BP [SND 27 
vaynyonif aif sa] JuaUuod : aLwpsiaaiun aysiayoal vj suvp saygnd sjuaut 
-asstysaaut say g{nynut ‘yWodder aidord uos armpoid ap yueae syueUaArayut QO ap snyd 
JOAP SUONL}[NSUOD Sap NUd} & J2 PUOJ ap suoddes sap aspuewwWoOd k ‘saIquIgW JNU ap 
ISOdWOD ‘S1LPISIAALUN FYPIIYaI P| IP UONeSTPLIIIWWOD PI Ins syadxa p adnoiy aq 
‘QHLMSIIAIUN IYIIIYPIII L] SULP SNSaAUT sd1[qnd spuo} sap JUswWapual Np uO 
-PSIWIIXPUI ap SgiTTIqissod saj Jarpnia p sadxa p adnoss un g8ey) ke [S99 3] ‘S66 UF 


ITLPSIZAIUN. JYIIIYIIA 
Pl AP UONesI[LIDI9WIUIOD Le] Ins sjiadxa,p adnoiy [TZ 


"(29°98"}899-}sde//:dQY) [lasuoD NP qa, ais 2] suRP sasnyyip 

JUOS SaPUOFJ 1UOs STI sfanbsa] Ins syuswaUsIasuaI say anb Isure [SD np suoddei sa] 
‘L$ Ua xneuONeU xna{ua soy INs StAv Sap [LJapa} JUIWIUIIANOS Ne ILO p epuew 
Inod k [I ‘]-§ Ua WUUaTpeUed IyDIeUIap PJ SUP JALId INaas Np J2 WV[OAIUaq Np Inada np 
‘QURUSIIATUN IPUOW Np s}ULUIAIIIUT Sa] JULJUAsgIdaI s}UIUTWS SUaIPeULD ZI] ap asod 


-WOD $9 ITSTUTUT JITWIIg NP IBojouyp2} k] ap 39 SAdUIIIs Sap JNLI[NSUOD [19SUOD I] 


aifiojouyaa} e| ap 8 SBdUaI9S Sap jNeyNsuod jlasuo) |Z 


‘QIZOJOUYIA} Ud J2 SIUATIS Ud Sa|kIapaj SIAN say Ins Woddey 
NP ITUIA & SUONIPA Sa] SULP SasaId JUaTOS SUOT}EPULLUWODAL SIN] ap $}e}[Ns3i aj 39 
IAN U2 astul e] Nb Isure ‘spHeYMSUOD sauustULBIO sad ap sOddel xne JUIWIIWIEANOS NP 
sasuodal say anb a2 & a1puane,s nad UG ‘WWaWAaUJIANOs Ne sar sap ILYJo Inod gy1tW0d 
ua aypoidde p snssazoid inaj ap arewwos uoNdudsap aun saide-1d PIZANON 1N3}2] 2] 
‘SMEYNSUOD SatUsTULBIO sad ap suoddel sap aanejal gINeaAnou Py ap Nua} a3dwiop 
‘ToumNsse $3] ap ayioeded es anb Isure ‘]-S ap sauanoe 
Sap d1AN Ud asiut P| SULP [LJ9P2} JUIWIUIIANOS Np $2]O4 SJ] J2 S2]LIUIWIUTIANOB SUOIS 
-Dap ap asd ey JaNTOVy & JURSIA saNbYNUaps SiAk say ‘Jas{[RUL,P QdILLP 9}9 P [I9SUOD 2] 
anb saurewiop xnap anideyp a9 suep Issne SUOILIIgP SNON “UONRUIPIOO) 2}}2) JO}I[IPJ 
Mod Isloyp a[MOTYPA 2] WPI2 LSOD FT AElapa} UONLNSIUIWPe | IP a[qUIasUd,] SUP [-S Ue 
sa]PJUOZLIOY SaHATIV SAP UONLULPI0OD P| JaBLIIP & SIBLBUA 1UOS as (juawaddoyjaaaq 32 
IPIIYYf ‘SAUIINS) 1PIg,P a11kIZ1as 2| J9 VLNSNPuU,| ap ISTUTUL 2I ‘oNNO UY ‘sgide-1d 
saqLIdap JOS sadnoid Xap Sap SIAN $a] ‘SaIUI}ZdWIOD S2] 19 PITEUISIOATUN IYDIIYII 
P| ap VONRST[eIaUWOD PI ‘sg}OLId sad ap XNap JIIpN2,P sgsiey> aia UO syladxe p 


sadno18 sap ‘ayINs &| Iq ‘J-§ Ue Sa}LOU sas Ns Stak sap JUIWIUIIANOS Ne JgUUOP & aeBUa 
1,8 ({S99) ar8ofouypre} PI ap 12 SANUILS Sap JNINSUOD [1asUOD 9] 
‘gviapaf alsarvuas VT : a[9als aiXX Np aqnv,] v Y alsojOUuYra} VI 14 SAIUALIS sa‘ Ss NV q 
[-§ Ua suadxa p xne}uawawannoh Sd}WOI Sd] 
— Jalluoisiaap snssagoud a] ins XneyuOZUOY SIAY Q°Z 


LL) Oul-S/evab siaqens/ ny 


‘3IS3O[OUYI} Ud Ja S2dU1Ss Ua xNeIgPej 
s}Uatassnsoaut sap ndiade un JauUOp Iod sanbysneys sina}eotput siearp ke [adde yuoy 
‘INILIX9,] 9p 
saueuayied sina] Ip Ja XNLIQPIJ SAWSTULBIO Ja SAIQISTUIW Sap Sa[P]UOZLIOY sainsauu 
S2P JojIssadgU JUOA INb J-s ua syap xneaanou xnaiquiou sap sun-senbyenb yuespeid # 
‘IIOARS NP I[LIPUOL ITUOUODY | SULP IIssnai Inod uontsod guUOG Ua JUAIOs sauUeIP 
-eub) sastidanue say anb uye epeue np ajjaLasnpul -y ap aseq ej Auainos nod [elapey 
JUSWIUIZANOS Np satusTueIIU $9j Ja — afLUONLUIA}UT_Nb afeuoNeU Vat Issne a][aqpe,] 
uonednoasogid ap yafns un — anejaueyd anbneup yuauesuelp 2 Joaes e ‘ajeuoneU 
ain8I2Aua P saulatqoid xnap ke Janbeye $s nod saAojdap xneJWOZLOY SUO}e sa] JUSALDEp = 
‘sjQUUOISDap snssadoid say Joy] Oey INod siae 
Sap JUUUOP [elapPIj JUIWSUIOANOS Np s]1}e}[NSUOD SoUISTULSIO Sa] JUSWIUIOD JUSUOU! w 
: woddes np syurains sanideyp sa] ‘seal A ja ‘SuatpeueD se] anb JUsUIaUIEA 
-No8 3] Uarq Issne JUassaig}UI INb saje}UOZLIOY suONsanb sapuris sj Atuyep Inod syueusa 
-Ia]UI sare say I2av J2 xno anua snyjd ua snd ap yUaroqe|]Od xneJapay sauIsTuURSIO 
}2 SaIQ}STUIL $2] JUOP WOR; Le] Ip Npuar aydwoo sJarward a] jsa snuaynos saisoud saq 
‘ajgueyd ey ap sainayjiaur say tuned aia ap ayjenb aun Jaap e nb apuowi np sazedsoid 
snjd sap aun | UUaIpeULD IIWOUODY | aP IIL] & SIOJ R[ & INGLNUOD Weak [eIapyj }UIUT 
-JUIIANOB a] Jed sanua}nos J -S Ua SaAIIL Sap UONNIexa | J2 UONSes ke] Nod uoNeIOg 
-P]]OD ap aysoidde 3x20 JUaWWOD WeNUOU ‘sinbov sou Japyosuo) ‘oddey awarxnap 
I] [-$ ap aIew us uoNLIOgeT[oOo ke] Ja UONRIgdOOD eR] JayIsuajuI Inod ueyd un 
yesst[qeya inb ‘]-s sap ajesapay aisayens ke] ap a1Anad ua asi Le] ap sadeja sasarutaid so] 
}RUBI[NOS ‘a}a} Ua UAAY AON ‘[-S Ua Sa[eJapaj Sa}ANIL say Ins Woddey Jatweid a7 
‘SUZAO}D $I] J9 SIHAT]DA[[OI $2] ‘JL[OAQUIG 
NP Mad Ja Aud Inaydas J] ‘JUIWIUIIANOS ap SaIPIO Sa] aUa ND sure xnelgpej SOWISTU 
-PB10 Jd SAJQJSTUTUL $2] aU s}eLeUaTIed sap Ins asodai aydosdde ajjag “UoNeAOUUI p 
xn) sudwiod A ‘sayAnDe sas ap spadse sa] sno} suep afeyUOZLIOY Jo agUUOPIOOD aydoIdde 
aun Jajdope & gse3Ua }sa,$ }JUIWIIUIAANOS 2] ‘(GGGI IP IUOIL, NP siMOdIsIq JUadeI 
3] sindap Juswaratfnoned Ja) saquUL Sa1QIUJIP $d ‘SIOJaINO], ‘SAUTRWIOP SatNe sj 
suep anb [-S Ud SayeJUSWIIUIZANOS SayIANIL Sa] Inod juRNe Wea kjag ‘ued Jared 


NL Sjo1IJUL SING] JOSse} o1lef & IUPPU} snjd op No juO salustuesoO Jo SIIQJSTUIU Sa] Jo 


6661 — alfio|ouysa) Ua 18 saduatas UB $9]b183} SBvIANIe Sa} Ins Woddey — snua}nos saifoud sag (01 


‘SAIAlas Sap UONPIsard e] ap a]eI89]}O9 surou a[eyUaWaUIAANOS aydordde aun ISLIOAR] 
© OGGI SeguUR sap INgep NP I2 OSGI seguUR sap UY P| Ip aduaysne p UIP a] 
‘[PIPUOW gyIeU a] INs JaNNeduwod ana Inod agov{d 
UsIq HOS sUUSIPRULD aLNsNpuL,| anb ayos ua yuestey Ua ‘anbryqnd anbutod ey nod syap 
ap auWes a}seA QUN v IISvaI Juassind [e19UI8 Ud 9191908 RI 12 Jatnonied ua JUIWIUIIA 
“N08 2 anb inod sjanuassa syuatugya sap JUS UONeIOGeTIOD k] Ja WURUaLIEd 3] ‘SOP aseA 


Ua SaZUIUT SPANK Sap snyd UOs aU [-S saj ‘aNIdeyp ao suep NA suOAR,| snou aUTWIO 


[-§ Ua Sajeiapay sayiAnoe saj Ins GEG] ap woddey p"| 


‘anideyp a2 e 
NUA}GO PINK JUIWIUIZANOS a] an saoons sap SUIe}IID Ja}LIAI WRIAIP UO ‘B1ZO[OUYPa} Ua 
}2 SAOUIDS Ud Sa]PI9P9j SAAN sj Ins Woddey np uaa & SUONIPs sa] SUR] “I9AgTAJ $2] 
mod saypordde saia|]lau $a] IBUTWLa}gP 21OIUA JUIATOP SILUSTURBIO }2 S919}STUTUL $3] 
anb alos ap ‘s}uad21 snjd uos syap sanne q “xna aNUa p sure}a2 mnod suonnjos sap 
IANO & Llap JUaO[duias saWSTURBIO }2 Sa1a}STUIUI SJ] “« JUBIaW2 » syap sap aq 
WOU UIP}a) UN Issne SUOALDEp snou ‘snuarnos saisoid sag gjmNUI Wodde ao sueq 
"(¢ audvy aj 10a) yoddes uasaid a] suep anbuqns ansuoj aun p jalqo J yey 
‘oureygueyd anbnewrp yuawasueyp np Injad ‘puodras aq °(Z aijidvyo aj 10) ajvjuauau.an 
-nos anovayfa | inod sanbyyuaiss siay aynyQUI Woddel un suep Jatwiaid aj ns gyduad js2 
(LSA) atsojouyra} ua ja saduats ua syadxa Pp [lasuoy aq ‘auejgueyd anbyewny> usw 
-a8ULLP Np INJad Ja sanbmyJOd sa] 9 S9UALs $I] INUI IJ1IJUL, | JIDIOJUAI Ip IISSadIUu P] 
}LOs ‘UIeWap ap sanbisajeNs syap XNap ILDap suOAR snou ‘sINbav sou Lapyosuoy sueq 
“XNPJUOZLOY SYIP XNIANOU $a] JaAa]aI INOd ‘s}ULUIAIIIUT 
sane p daae nb xnelapaj sansojowoy sina] Joae Jue} ‘sanbrueuAp sjeeugyed xneoa 
-nou ap suep snd ua snjd ap Juarye,s sauistueBI0 Ja Sa1g}STUTW Say and jnsua s || ‘[-S Ua 
SILATIL SIP UONLI[LJ IP 12 UONNIexa P IO a[qnop Uos suep ‘Uaweaanoe Jonbene 4s 
JOP JeJUIWIUIAZANOS UONLNSIUIWIPR | ap JNLIUasgidal UOT[NURYDE a}sPA UN ‘e]-xXNID 
JUIUIOD satig[qoid sap JIUOULINS INO ‘SIWSTURBIO Jd SIIQ]STUTL SIZAIP Say JURIedgS 
say] sa] JUpuaosueN mb ’« sajejuozuoy » suonsanb sap yuaanos snjd ua snjd ap 
yuos anbryqnd anbnijod ey nod sapysip snjd sa] syap xneaanou sap aiquiou ‘ano Uy 
‘JEUONLUIAIUT a]faypa,[ BN epeuesd ne Ue} ‘sYap xneaANoU sad JaAgja Inod sanbynuaps 
SUONPULIOJUL P JURSSIOID UTOSaq UN sUOAe snouU ‘gs!daId lap sUOAR | SNOU aUWIOD 
‘'asod as awia]q 
-ord un nb asiyear au a1qnd aj anb yueae 18k yUIANos Wop JUsUsUIZANOS aj anb aos 
ap ‘[e1guas Ua SUaIpeULD sap UONUANe | gINIe a109UAa sed ana-Inad 1UO,U sygp sad ‘Sed 
sap Uatq SURC] *« SJUISIILID » NO ITUA & SYP S2] J2AIfa1 INOd MUAIAIIUT HOP JUIWIUIIA 
-No8 3] Is JapHap Issne IUATOP S[I ‘TURsTe] ID ‘SING sas aIpuraNe k JWAWIUIAANOS Np apn} 
-nde | 1ades uarezinod mb suonsanb saj 1Uausa9 xNe19pej SAUWISTULBIO Jo S91Q}STUTUI $3] 
TUAAR | SI9A agUINO) anbndo ayad sue] ‘suaIpeUeD sap a1A ap gute ek] ap UONRIO!|PWLe,p 
anb isure sajqeinp stojdura,p uoNRaD ap 12 anuaynos anbruouorg asuesslo1 ep 
sing sas ap WOHRsT]eaZ P| Ns JaNFULP sarqudaosns yuos mnb ureulap ap xn) JIU mod 


my pmolne p syap sap Pfap-Ne Ja][e k a}sisuO) JUaWauIaANOs Np syUeHOdUT Sa[Ol Sap UP] 


[-§ Us SYap XNBBANOY) E°| 


8} Ouy-s/er asians, ty 


‘tqnd np oid puess 
snjd aj inod ‘q-y ua 12 J-§ Ua saTeJUItUePUO} sANIe,P UONNDxe,| SUPP aNDNLD 2101 
UN Janol & NUNUOD kA [e1gpaf UaWaUIaANo8 2] ‘sg}OLId sas Jg}adsai ap Ja SUatpeue_ 


sa] red sgyuod 919 1UO Inj INb syepuew sap JaWMboe,s ap uye ‘Wuanbgsuod eq 


‘sajqeinp sajoouse sanbneid say ins no g1Uks ap sad{Alas sap UOHeysard ke] Ins 
aUPIIUPal P| B IIS JUSWUWL}OU ‘PEDOS Ja anbiwoUo Juaueddojaagp np uoNe|De # 

"(pxe8a 129 B SUSIPEULD Sap gILINDs PJ Ja URS PT 

JaINssv P JWaWtLaanog ne Jawad syuauuT[e sap g1yenb ey Ans ayuepuadgpul aypiatpaz 

ap ajelapay avbedeo ey “xa -d) asuajap ap Ja JUauauUOIAUa| ap UONDa}OId ep ‘HI 
-noas ap ‘anbijqnd gues ap sutosaq xne azpuodai nod saitessangu sgDedeo sap UanNoS # 

'(JeIapay JUIWIIUIOA 

-no$ aj ed sagnpayja SayPIaypar Sap JURTNODp afeuUONeUsaIUT Jo afeUONeU af[ayp2| & 

sanuUOIII SAUOU ap UONLIOEIA,| SURS Safqissodut JUOs SUONNGUOD $22) xNaUISez 

ap sauuarpeue suoneyodxe saj suep utd np apoyeuigu 2] Ins guUagdorne UOTUT),| 224k 
SpUaIaYJIP ap JUatUa/Zal Nv JULNGUIUOD Uo JUAWIUEJOU ‘SaWLIOU ap UONsas yo uONRIOGR|Y # 

‘arrejgueyd juawayneypel np piesa] e arpuaid e seinsaur sz] Jo suosstod ap sxP0}s sap 

UOTsa8 RT R sattessadgu Satpad sap aiBoorg P| ‘SOIs sap SuUOENyeAg sa] puaiduutog mb ao 
‘UOTRIUAUA|Baz eT ap J9 sanbntjod ap uonesogepa | ep ‘JaUUOIs|ep snssavoid np uannog # 

‘gjenedsoige | ap Ja 

ajutod ap uoneduge} e| ap sauTeIOp $2] suRp a[dutaxa Jed ‘saqesijeDewuWOD syinpord ap 
yuIod ne asiuu Py k 12 VONLUTWLIAIap P| B advIS LPEURD Np ajfaLAsNpur auessiOD ek] Reply # 
‘sajduiaxa sanbyanb p10a juop ‘suoneotdde p 

JUS 3]SPA BUN & J-S Ua JURIANZ xneJgpaj sadnoss say red agnqa}ja aydJoypal BT 
« yPIypat k] BAe, p asned ap aouessteuUoD Ua Jepbep mod anbrsojoutpar 
no/ja anbynuans gDedes aurejiad JUN NOAR WOP [elgpaj JUSWUIZANOS aj” » ‘azNo 
uq « ‘suIOsaq sas B sed JUOIajsNeRS au IND sie[sp sap SUPP NO UOIeJ 9UNP sneHjo Pes 
uaiq No ‘Noy np sed kraj as au [IeAeN 2d ‘sed adieyp Ua.s au [LS ‘anb Ja sinaqpre Nb suoney 
-[RISUI Sas SURP BUIDUJa,P NO g1DeIYJ—,p snjd daae gst[ea1 ang nad [Lb ‘ssatnonIed 
sulosaq sas & puodar [reAeN 2] anb JaNnUOWEP HOP JWaWIUIZANOS 2] ‘BUIA}UL] B [-S IP SoA 
-1pe Pp UONNdexa | Jagnsn{ mod ~ » anb uarg espeid alSojouysay wa ya saouaas ua posapaf 
quaulauiaanos np ajo. aT : (LSTA) alSojouysay ua Ja saquatos ua aouatjaoxa,] S1aA 9[NUI JUIUI 
MDOP I] ‘IUIIJUT] & [-S UI SIANDIL SIUTL}IAD J9]ND9Xxe P JofJa U IpLeP |] ‘SOINW-P.NUT 9} 
-edeo es & 20R18 (QSOY) SaxaUUOD sanbyNUaLs sgUAMIe sap }ULINIIXE Ud Ja G-Y P| ep 
jueNDayJo Ud JS Sj SULP JURLOdUHT afOI UN anol JUaMIaUaANOS 2] ‘2~RUONRU a][aY9] Y 


XNLJUIWIIUIIANOS IYIIOYIII ap XNeARIL, TTT 


“[EIPUOW aye 2] ANS sadtAs J2 sNpoid xneaanou sas Ja sanbruype} sayeded 
$22 IO[PA ase] ap saqiqissod sap Jug as Ua ja sanbruypey sgqeded sas yuRIIOJUII Ua 
JNO} XNe}UIMIUIIANOS sy1}Da(qGo sap ajuTaNe | & JINgLUOD nad gatid mmayas a] anbs10] 
Sais1aUAs $a]Jaa1 ap 2919 9S [I ‘sed xNap sa] SUR “XNe]UIWAUIIANOS sjNDalqo sap uO 
-PSITP9I PT NS SaXP JUIW][aNUAssa }UOS UONISINboe p Ja UONNIedUIL p satustuUeIgUT Sd] 


anb sipue} ‘2]quIasua p syrdalqo smay apuraNe P Ja710H—8 ap sasuidanua xne yusneutied 


B66 — alGojouysa) ua y8 saaualas ua sajelapa| Saline s3| ins Joddey — snuaynos salGoud sag ce 


juapadgid inb xnao suMWOD aiginueUyY apre p saumtuesZ0Id $9] ‘pred 199 B INayRA aqsnl 
Ing] 'R snuuodas sed Jusanos jos au s[is autgw ‘gALd Mapas a] sup UONRAOUUT | 
Jadndde e yuawasiey JuanqiuCD mb ‘uonismboe | 2 uoNMeduty| anb sya) sauistu 
“POU SAINL/P B IIS a][aLNSMPUl -Y ap SAMANDIe $a] aeINOIUa JUITaUIAANO8 37 
‘(TMNYJERozOMW/{599/e9°28'si8ayeNs//:dyy) sian aM aus a[ IMs JaANON Issne ynad 
uo, anb ‘asiidaqua aad vj ap uoruaiu,) v vpvuv7) np juauausaanos np SauUvdsoLd sap ja 
Sd0\198 Sap apn g[NyNUl epeueD aLsnpuy,p uoNed]qnd ey anb isure ({UNY 7756002) 
/4DSS/e9'93'si8ayens//:dyy) epeued amnsnpuy p siSainng 2M alls 2] Ja}[Nsuod ‘xnesapaj 
SAUISTULBIO Jo SaiQ]SIUTUU GT Jed sayo ‘san8oyeur saumweiZ01d sanne Sa] Ins onb tsure J-S 
U2 BYPatPel P| ¥ aple p saumtueIsod sad Ins s]uaWaUBIasuar saNNe p I1ua}go nog 
‘sa}U2D9I sn{d say sanbisojouypay 
SIHIANOIPP XNL SQddP,] TW XN JURINSse Us NO} ajjauUOTssajord auaLadxa | 
ap Iugnboe & sgwo|dip xneaanou $3] Jape p USWaUIIANO8 ne Juanautiad sawuwe801d 
s[a} 9q ‘sastidanuea sa2 ap alsojoutypay e] Jazoljawe e JenqunUOD JUaAnad saouajad 
“WOD Saj JUOP ‘SaUISIaATUN Sap Jo SaBaq{[Od sap saug|dip saunal ap aypnequia | JUA}T[IIeJ 
mb sawureisod sap JueJO Ma] Ua FW Sa] aNNO ua apre [eIgp9} JUSUIIUIIAN8 9] 


(WYAL) al80]ouypa) ap aianew ua ad0dg1d UONDR p sainsayy # 
‘ALNSNpul | suep sanbnasieug Juawaddojanap ap 12 aypsaypPal ap JUIWLIBOIg 
‘QSUajap L| INOd ajjaLNsnpul sysoyal ap auIWTeIBOIg w 
‘(OVY) epeueg airejusuteorsy 
Jo aIMyMOUsy Pp GY Ud ([ddd) Juawassnsaaut | nod siey sap eyed ap suweIs01g 
‘((ARYVNYO) 
JUIWIIUBIasU | IP 9 ALSNPUL | ap ‘Aysaypdai L] ap JUaUIadueae | Nod uaipeued Neasy 
‘(RaVd) a[JaeAsnpul aydsaypal ke] v ape Pp ouTULIZOIg 
‘(OLd) epeuey anbisojouypay wueuaeg 
: saumueI80Id $a ap sajd 
-W2X9 SAP DIOA ‘IOARS NP a[LIPUOW atWOUOd9 | SUL 2ATNNedWOD Ja}saz INOd ja ITUaAap 
mod airessagu (-Y P| aitey 9p ansawi ua yWOs ‘(qWd) sasudanua sauuesow ja saynod 
sap Ing}as 3] Suep JUsWalaT[MoNed ‘guUaTpeURd aLNsnpuL| anb aos ua rey [I ‘sanbsi sap 
aseued ap SaaneNIul $29 & aPIF) ‘SadIAlas Jo syinposd xneaanou sap yulod ne situ 
ap sanbsu sap asejied 2] Jainsse,p uge yeLeuayed ap sawurersoid sinaisnjd gineysut e 
[Lnb uoster aya9 mod jsa_d Ja ‘aJUIOd ap afjasnput (q-y) Waweaddojasgp-aypiaypo1 
P| & WUAaISYU! Jaga aNbsu af NUUOIaI & JUaWIUIIANOS 2] ‘2[[aLASMPUI aseq anou ap 
apeuONRUIarU! aANHIdWOD e| ap UONLIO!PWL | J2 UApULLW af FUIaDUOD INb ad Ug 
“SgI80[OUY2} Sa]JaANOU ap aWWeS a}skA QU 
B Sade BUUOP IN] Ib ao ‘sanbiZojouype} suaysueN xNe IeLIS aLUONLUIAIUT I[[9UP2,| & 
aANaduod afjaLNsnput aseq aun sruayULeW ap Issne sre ‘sauTUeIBoId sas }USUa||L} 
snjd sanstULWIpe,p JUaWIa[Nas UOU JUIWAUIaANOS Ne JouLtad IAL INDas I] JAP JAG] 
-[0D ap Hej 2[ ‘2[duroxa seg “xNeJVAWUIUIaANO8 syt1Dalqo se] eApulone nod san5uod yuos 
sa]]2 anua,p dnooneag ‘asigid astidanua oun,p sy2a/Go s2j IMs sagxe JUI!Os saHATIL 
$29 ap saureyiad anb uatq ‘UP BjaD ‘gAlid inaqDas a] Dak syeLeuazed ap J9 UONLIOge||O2 
ap sa}uajua,P $a}10s s2yno} & Juop adionied JUIUIUIIANOS a] }9 ‘UONRAOUUL p UaIpeued 
auuaisks Np UONRIONWE | E Ja UaNNOs Ne a[[aiuassa Isa gard INapes Np uonedpmed e] 
2atid 1n3399g ZT 1'7'T 


Lj jul s/erab sidayens/ ty 


‘2]URS IP SULOS ap UarpeURd atUtaysAs a] Jad10JUAI ap Ja Sarvoyja snjd 
aques ap syInpord sap J SadTAIVs Sap ILYJO Ina] ap ‘suIIPeUeD Sap gIURS P| JOIOL]gUUe/p Ue 
saouessIeUUOD sajjaAnou sj Janbijdde eumod uo janbne ovis atustuedgUI 2] sINaT]!e,P 
JUOIIS HOY] $I] ‘SfaNUIA Iyd1IyIa1 ap SININSULP Ii1gs aUN sURP JoIOQRT[OI IP II] 
-iqissod ej sioy araruiaid ej nod JuoINe giURs Ua ayPaypaI P| ap saur|dPsip sa] sno} 
SUPP SIMYIOYP $3] ‘NA}WAOU aTLUUONUAGNS I|NOTYA NLIANOU 9 & BLD ‘OSUI SeP 
uonepuoy ey JaAnosdde ve guawe v | nb a9 3sa_9 Ja ‘suatpeueD sap giues ey nod aue} 
10d WIP ay1IYP2I E] IP UINNOS ap SIUISIULIJUT Sa] JaN]RAZEI ap gUISSegU P| NUUOIaL 
JUIIUWIIIII INO} v {I ‘2[duraxe Ieg ‘autod ap atpraydar ey Inod syuRUeAIa}UT xNIIq 
-WOU ap anua s}eueuayed sap 1[qeI2,P suedoul xneaanou ap JadsestAud e gsodsip Isa 
[Lnb anuowlap Issne & [e1gpay JUSWIUIIANOS 2] ‘OSYI SAP 32 [Od P| ep UONPID P| IoAVy 

‘(QSuT) epeueg Np aiUes U2 stPIEtPeI ap sINNsu] 
$2] JULPUOJ U2 39 [Od P| JULIID UA ‘SateUUOTUaAMNs s]lasUOD XN STUESUOD S}IpZ1 
sa] JuRsstoInoe ua Jadndde | & QUIULIaIp Uetq }sa [Nb ganord & ja [RIPUOU a1ql[ed ap 
aTIeyISIaATUN IyPIayel P| & WLUUOA [IND Maye ey IUUOD k [eIgpj JUAWIIUTIANO8 
3] ‘266 sindap sasodap & saoueuly sap ansturw aj anb sjaspnq sep uNdeyD sued 

‘SQINONISeIJUI SarNe 
sina J2 JaUassa VyIJatPe1 ap JuatIedinbg Aa] JastuUsapOW ap Je Jafeanouel ap UYe 
JejOAguaq NP Mao dav 32 gaud mayas a] Jae ‘sadutAoid sa] Jaae syeLeuayed ap 
sodA) xnevaanou ap SI2A JQUINO} as ap IyPJayPe1 ap xneydoy xne ja sgyIsIoaTUN xne 
stuad & yUatuaUIaANO 2] ‘([Oq) UONRAOUUT| Inod sutatpeuRd UONepuo, P| ap suoN 
-UdAQnS xn g2eI8 ‘ANNO Ug ‘adUa][2Xa,P SaNUad ap xNkasey Sap IMjad UTWOD ‘JUa10q 
-R]]0D s[lasuod sad sjanbsay suep saumuessoid ap astwexuay sed anb isure gyAND2] 
-[00 P| 1 USIAATUN | aNua 12 IENSNpuL | 12 auisiaarUN | aNue syeeuayed say 1aAndde inod 
saIUUONUBAGNS s{lasuoD saj Jed sameisul sidaid saueIs01d sap & IdPIB xNRARI} $2d 
ISeINOIUd JUIWIUIAANS J] ‘anbIBaqeNs }91I}ULP SayPIIUPeI Sap & JasURNY,| Ip FUIQU 
12 SALI INQ}Das NP ‘UIWIUIIANOS Np sateuatied sap IIA UOTLIOGR][OD Ud JUaT[IART 
xna anua p dnooneag ‘aye uaWepUO} aydIaYDaI P| ed MOAes Np JUItUassIPUUA | INS IgXe 
JUIUa]JaNUIssa YIIEWYP IUN JUO SaTILUSIaAIUN sINaypsayp sap Wednyd ey Is awa 
‘QIWOUOD2 JOU ap sINaDas 
sa] sno} suep anbydde yuoumod sjinb sayuewodu saouessteuuod sap ya saouajed 
-WOD sap JUeNbynout AngJ Ua ‘UleWap ap s]URa8LIIp sou ap Up JusUaNNe ‘shed anou ap 
syuey [iq snjd say xneaarad saunal sap UONeULIOJ e] a[qissod aipuar ap asejuRAr | Issne 
JUO xNeIap9j S}UIWIssySaAut sa] ‘suUaIpeUeD sap Od puvss snjd aj nod Juasnyip so] 
12 JUASI[LIDISUIWOD $2] S[I ‘SayayPaI SIN] ap syey[nsaz say nod suonerydde sajjaanou 
ap Juaanos snjd ua snyjd ap JUaANON sMIydIIYD Sa] ‘MOAes Np saignuoY say yuessnodar 
U2 ‘SUOAIA snou janba] suep yeDos 32 anbrsojorg ‘anbiskyd apuow 2] e1pueidwiod 
xnatul ap Jua}auad mb saanbiydde ja saje]UswWepuoy sayPJayPeaI 9p UONKSI[Lad P| a] qIs 
-sod JUapUal SJUSWISsHSIAUT SINIT ‘I2DURd I] INS ay1aypal P| J2 afeotpgut anbryja | ‘o1e] 
-nogjoul anbigojorg e| ‘anbrwouors J ‘atydes8ouergv0 | ‘Wuatwa}1iodwo np aisojoypAsd 
P| ‘saynonsed sap anbishyd eT anb saguea issne saut[disip sap suep ‘shed np suoldes 
$2] $2]NO} SURP JURIAN sINayD1ay YOO ZI ap snjd ke ‘sired sap sed sanjeag sjalosd sap 
mod ‘suonuaagns sap a[qUIasua }UISSTUINO]J SIUISTULBIO SION $3 ‘(HSYO) epeueo np 
SUILUINY S2UIDS Ud S2YIIIYIAI ap [IBSuoD 2] 19 (WYO) epeueD Np safedIpawl sayproypel 


ap [lasuoy 2] ‘(QNSUD) epeuey Np aus ua ja sajjamMyeu sadUatds Ua say d1ayeI ep 


$a] ANS ayosayoed e| ‘gjues ap Sewa}sAs ja S@dIMas 


~ ap ‘ques ua ayouaygal 8] ap sauljdiosip sajseqnoy suep 
— yueJAN@ sunayaiaya sap diunal JUOA JSY $27. 


_ ~Jala Sap $9| 19 a]UeS e| Inod suabuep sa] sain6n{ = 
anbiyja,p SuoNsenb sap uoissnosip e| Jasuone} @ 


ina] ‘suoiied sap je sinay9as sap ‘sauldiosip sap Uon 


_ fesapay Juauauieanos 9| ‘6661 JalN9} ap jaipng aj s 
_—*Sjanuia sinysul,p aluayshs un (Syl) epeued np aque 
U8 BYI19YIaJ ap S]NINSU] Sap UOeEJd e] apUeWIWOS 


_ -BuIp1009 ap anbuew 9] 38 soya sap uonejuawBbes t 
- Juawaoueuy-snos aj ajdwiaxe Jed yeublnos || Juawe 
— -JeU JaJoljawe sa] ap uaAOW yWeAe A}1,nb siew ‘aul 


_— lejas iI.nb guejoap e ayues Ua ayosay9el e| Ins jeuone 
iene ap adnoug aj ‘gg6) ua agnd yoddes uos sue 


peur) np ayues ua ayia4pa ap synyysuy 


(9 aBed e| e ayins) 


‘gjues e@| ap Sjainyjnd ja Xnejel20s sjueUIWJelep 


ee Ua ears oe ae na ee aa a 


sa| ins aydJayoal e ‘aanbijdde anbiulj9 ayouayoes e| 1ed 
juessed ua aques e| INS SajejJUaWaUUOJIAUA SaduaN|jul 
XNe aAl}e|al BydJayIad e|  ajPIIPSWOlg ayosayda ej 


‘guoedeo e| ajojv0e mM 
‘uonenouul,| Jabeinooue mB 

UIOARS NP UOISNyIp ej JeHesnosua B 
‘pueBe yao e sjueund9 39 sjuab 


‘gques ua aygiaygad 
Bj suep anbiya,p sadiouud sep uoneoddej ya | 


‘Sayoud saj sige} 
: SJUBAINS $a] JUOS S]ng 


Ee 
et 
a 
oe 
2S 


-e/Gaqull| Ins Je 89UA}|99Xa,| INS Saxe JUOS 4SY] $27 
‘aques 


QP SUIOS ap UaIpeUeD auiaysAs 9| J9dJOJUe Je Seed 
Ia snd alues ap syinposd sap je Sadimias Sap Jaunsse 


‘suaipeue) Sap ajues e| Jaso|jawe inod uoneadde : 


Ina] suep ya Saouessieuuod sajjannou ap uonealo e| suep 


‘anbunuaigs aoua|jaoxa,p sajeuoneusayul sewoU xne 
JUaWAUUOJUOD ‘J9|99X9,p e1as JOalgo Ine] ‘epeued 


NP (YD) Sajealpaw sayoiayseu ap |lasuo} 9) yU0I89 


-pjdwias si ‘ayues e] Ins aydJayoad e| ap euuaIpeued | 
juawanbidAy Ja ausapow sio} ej e ayoidde aun age 
JUOA SHI $27 GEGL 4qwanou yf 9] eiqweyg ej e asodep — 


919 & QSY| Sap UoNeeJ9 JUeLOd 10] ep yafoid 87 


‘2002-1002 8 191, Suejjop ap suo}|jwi gpg ep side 
Jaliod saj eA inb a9 ‘sue $i0.) ap apoliad aun ns eques 
Ud 849JaY99J e| e 8J9eSUCd |I,Nb sadinossal sal Jajqnop a 
juaWaljaNHIA enb Isule ‘QSy| S9| 49919 e abebua jsa, 


® I |onbinod jsa,9 Ja ‘Nadas a9 suep Sanbiwapua uO 


99 suep eyijenb ajuajaoxa,p saydiayoal sap elap ue 


1 94ues e] uns ayuayjas 
B] ap SUOIJeyUaIIO SaljaAnoN 


B6tbl — dlfojouysa) ua ya saauat9s ua sajesapa saqinjae s3j ns oddey — snuaynos salGoud sag 9 


[9SUOD 2] - XNLJaP9j SAITLUUONUAGNS s][1asUOD SION say Ted JUaWaT[aNUassa aainsse 1so 
otP sole Us UOHLUNOY P| B Jo SUTEUSIAATUN SYPI9Ypa P| & BAU afeUaWIusaanos apie] 
‘OARS NP IWOUOY | suRP sayqesuad 
“SIpU! saytfenb uawayney saystpeDads sa] J9ULOJ ap amsauut ud Os 19 [eIpuow aqifeo ap 
SoUP1atPar Sap Jast[Pa1 INOd sartessadgU Spuo} sap }9 SUONRT|LISUI sap JUasodsip sauuarp 
“EUPD SOHSIOATUN So] ‘2[RLOVLI9}-9[POULAOId-a[eIgpay UONL]Aal 3} & LIF) ‘BYU P| 
2P SPelIP SINOD say sUUOHUaAgns [IND stpuey sXed np sareysraatun xneyidoy sap anb 
ISUIP SP}ISIOATUN Sap JUSWIUUONIUC} ap ste Sap Jo aseq ap afjaaew aMNNseyUL | 
ap adieyp | JusuINsse 19-xnad anbsind ‘saroy111a} sa] Ja saoutAod Sa] Joae anbyo1quuds 
UONL]or ouN [[qe}2 & [I ‘o[OI a9 JURLNSSe UY ‘aIIeYISIAATUN aYydIIYDI k] ap auteUpueUT 
-Wod [edpund 2] 1s [elapa} UaUIaUIaANo8 2] ‘2]eIPUOU aLIaN5 gpuoras P| sindaq 


SUSU LETT 


‘gAtd INaydas J] 12 SavISIIAIUN 
$3] ‘S{PJ9YPal ap ayPAeWIap LT ap $}a]OA xNap ANs JUataT[anuassa sauUeIZOId sas a]qID 
UIWUIAANOS 9J ‘syeLUa}ed sa] JUeaseINODUA U2 Ja sane p Jed sagyNdaxe sayDIayDaI 
Sap JULUUONUIAGNS U2 aJIP-k-1S9,.) ‘QYDIaYaI P| IP IMayey]DeJ ap aor uos sueq 


IPJoyIaI LP] ap UOHeYWHey [7 T 


“UONNDIXa,P $In3as 
Sa] SURP syeTIeUaed say JUkIseINODUA Ud Ja SIUJAIXa SayIayaI sap JUeMUONUAAGNS 
Ua ND IsULe SOINUW-ENUL SUONLT[RISUT Sas 9 Saeed Sas & IIRIB S9YIIIYIAI Sap IUIQUI 
“IN| JUeNDaje ua aMbov ua s |] Ma}ey] Oey uN Ja JULINIaxa UN SIOj P| B Jsa [LNbsind 
‘Uap JUIWIP I[O1 a]qnop UN k JUIWUIAANOS a ‘BYdIIYII ap aneU UY 
‘suaIpeued suado}1D 
Sap Sajuaye xne a1puodad ap a}Dedkd P| JUIWIUIAANOS Ne JUIINSse S|I Ja ‘QLUONLUIIIUT 
Taya] &, nb epeuesy ne juR} [-$ Ua UONN]OAY | 9p aUIYJAL 2] JUaAINs 9 UAT JUZUUON 
-JUOJ XNL1DOS J2 sanbrwouUods sautaysds sou anb nod yua1OgeI]OD }9 JUIadOOd SII ‘sajO1 
sinaisnyd }Uanof SiON SNO], ‘sJUIVIIUIIANOS $2] 19 SIUSIOATUN Say ‘QAUC IN9}as | IIOARS k 
‘S9[D $1NJ}IIS SION ap Sate] UIWUg|AUIOD s]noje Sap ULOSAq ¥ [I ‘JUIWIILIYJa IAUUONIUO} 
IMO ‘SaysissaiBO1d IIUIOUODZ JUN, P Jd IIVIOS JUN _P JUSWIIUUONIUOJ Nv IILSsI39U IIOARS 
3] auopdxa ya asnyjip ‘2919 — 1D-Sa]Jad aNjUe sual] sz] anb J-S sap na}es np suonNyNsut 


SoU Uarg Issne aiLDap inod aakojdwia uorssaidxe — UONeAOUUT p UaIpeUed gUIa}sAS J] 


[-S wa uawiauiannof np aol 8] 2° 


‘g11eUa|]IUI NLIANOU Np sino) ne 
IPUOUT a] SUBP sUaAO}ID Sas ap a[BDOs }2 anbiwoUod, uoNtsod kf 1Tua}UTeW ap BpeULD 
np ayoede ek] ainsse JUIWaUIAANOS a] ‘UONRAOUUL,] SUP J2 J-¢ Ua sanbIse}eNs syuI 
-JSSIISIAUI $28 B IID ‘[qeIIPISUOD }sa SuIpeULD sa] Jed sgsi[HN J2 synpord sadrAres 
12 suatq xne aaqnole :na[eA naj J amMoyua snou ib epuow! np uolsusygidwiod anou 
INOINE P JUIWI}IU JUANGINUOD IISO]OUYP2} PJ 19 SAUILS Sa] ‘a[PUONLUTU! I][alP9 | 
e nb epeursy Ne JUL} ‘2YDILULEP aNao SUL SJULUAAIIIUT Sa] SNO} Ted VOeIOGeI[OD Ue snjd 
ua snjd ap agasiyeal ayANIe GUN IuaAap & JANUNUOD HOP syayPel P| anb jinsua $ |] 
“[-§ Ud SATNL Sap SMI}eI[IILj IP 19 SJULINd9xa,P safO1 sing] e Jaydepe,s ap 


sajqeded ja sajdnos snjd ua snjd ap ang Wuaalop xneIgp2j SIUISTURBIO J S21I}SIUTU $2] 


—G| Ojuy:s/e0 3 siavens du 


‘De] We] JUIWAUIaANos a] sayjanbxne sanbuyyod ya sanbrwouo9 ‘s2[P1I0s suonsanb 
sap aned apuei3 aun e sanbenes moanod ap uye esodwis mb auyenb ap uoneu 
-IOJUL,| INWINOJ ap ainsaut ua ang inod ‘juanbgsuod seq *sa}seA snjd ua snjd ap juos 
JuaWa8uLYP 29 ap suOIssNdIadar sa] Jd ‘1a19]20Ie,S & INUUOD MoOAes NP aWOU0I9,| 
suep JUIIUaSUeY Np IUIYPAT 2] ‘ANNO Ug “WUIAIIUT JUBALOP SAUISTULBIO Jo S91QISTUTU 
s1aaip ‘axpnosai saj Inod : auargduroo ap sdureyp sinaisnjd ap yeagfar suonsanb sa> 
‘snd ua snjd ap ‘anb arp wermnod uo ‘ysa snjd md Juessiop ka anbynuaps uonnquy 
-U10) JUN JUa}Issadgu INb 32 JUaWIUIIANOS Np JUaAgtal Nb suoNsanb ap aiquiou FT 
“UONNOAY Ud JUSWIUUOIIAUA Jad SUPP a[e.NUAd 
aoerd aun yuadnad0 ai8ojouypa} L[ J2 SAIUILS SI] ‘SUaIPEULD SAP a[PDOS gILINIIS P| Ja Ng 
-uatq 2] Huayurew mod anb tsure ‘anbrwouode yuatauUOIAUA [aanou Np saqfiqissod 
sa] Jatoydxa 12 syap So] JaAg[ai Inod sistoyp JUauasna;Ipnt jworas a-qemMp anbiwou0g 
QDURSSION JUN & SaTIessadgU Sane Ja sate}UIWla]321 saiped say anb sure xneyusul 
-QUIZANOS s}UaUIassNsaaut sj anb JuoIMURIeS suCNedepe sa] JOUUONIUOJ ap suOIe} 
sa[jaanou ap & 12 s3jo1 xneaanou ap e aidepes D-Injao anb nod yuswausaancs 2] 
JUTIUOD & OARS Np a[eTpuUOUT aTUIOUODY aun v adessed a] ord & aNjoUT 2] ¥ J9 OARS 
Np 12a & apnynde uos ap UONIUO} Isa a[eIPUOUT arwOUO? 2a[[2Anou eI suLp shed 
un p guAannaduro Re] anb wWeuuodal JUaWaUIeANOs 2] aNb JUIWeelIp anbipul ‘6661 
31g0}90,P aUOLL Np smMorsiq 2] suep anb Isure s}UaI91 xNeIPpyj SJaspnq saj SURP agULIY 
-UOD ‘UONRAOUUT | 12 [-S $3] SUPP [PIVAWIUIIANOS JUatUAsesUE | ap UONRWUYJLII PT 
‘epeULD Np Uae | JaINsse ja XNV1DOS J SanDIWIOUODY sINq sas aIpulaye/P 
uakour auurod J-¢ xnev indde uos guiyyear e nb ad ‘uoneaouuL| suep aydwexa med 
‘sanbiSaqens s}Uaassnsaaul XNIANOU ap aiey Ip WatWauJaanos ne issne stunted ev mnb ao 
‘sked np sarueUy $2] SULP IIPIO | ap aMUIA1 ap stuLed JUO J [eJapyj }OYEp Np uoNeura 
[2 8 NNoge UO FGGT sindap JUaWaUIaANOS 2] Ied sastid sargoURUY saINsou $9] 
“XNPJUOZIIOY SYap $2] JaAafa1 xnaru nod 
XNLI9PI} SAWISTULBIO J2 S21a}STUTUL $3] aUA SaMDIe UONRIOGR][OD auN k Ja UOeIgd009 
JUN P ADvIS ‘SaSEURAL $99 STIJO.I & SIN|IIe P INGINUOD a189}eN}s e| ap 21ped a] ‘sase} 
-UPAR SINJ] IP SUIIPeUD $a] JaDYouaq asej k JONUNUOD ap UYe J-S Ud MUA & s}UIUT 
-98SI]SIAUTI $28 ap 12 SIANDL $9 ap SUONLIUALIO say Issne esieid A |] ‘sajqeinp stojdwa,p 
UONLIID Ip J2 sNUaNOs aNbrUloUodg BURSSIOI IP ‘S2IULSSILUUOD SAP JUIWIIURAR P 
‘IA ap autyenb e] ap UONeIOLIWe P synq sas aIpulaye,P UYR [-S Ua SaATIe Sap sueP 
JUIWISeBua UOs WesIdgid JUaUIaUIEANOS J] Janba] sup ‘apviapaf a1sayv.4s VT : a[9als a[XX 
Np aqnv] Y al8ojouysa} V] 1a sadUAIIS sa] 2[MNUI JUSWIMDIOP NP ‘9G6G6] Siew Us ‘UONed 
-ljqnd e] 919 & Uatuexd 129 ap saduanbasuod sap aun] ‘]-S Ua WuaUTUTe}OU ‘sasuadap ap 
sou sas ap ain8i2aua pP UsuTeXe UN aipuaidanua k JUIWAUIANOS 2] JBI]qO & 0G6G6T 
saguue sap jngap ne sasiid xne jreIa sked 2] afjanbey Jae agNueUY Ist P| ‘STOJoINO]L, 
‘sUaIPeURD Sap [BDOS Ja anbrwouode aN}9-UaIq 
3{ Inod januassa mma}ej uN ane Pp WoOIIUNUOD 32 9} U0 (J;S) pee | 


Ud Jo SQIUIDS Ud [PIIPo} JUIWIIUIIANOB NP S}UIUWLISSTISOAUT So] anb nuuodal }s2 


jevapay 8yxa]U09 8] °| 


uOnINpony 0] 


B61 — @1B0jouyoa) ua va saauatas ua sajevgpa| sayin sa] ns woddey — snuaynos sgufoud saq. fp 


IBOJOUYP2} Ja S2dUaDs 

yuawiaddojaaap Ja ayd1ayIeI 

sasuidanua sauuadour ja saynad 

yng IMaua}ur WNpod 

9[qeinp }uauteddojaagp 2] nod J-¢ sa Ins a}Ua}U~,p ajoro0}01d 
justaddojargp Ja ayDIaYPaI U2 sayniq samnatigiul sasuedap 


SaXQUUOD sanbyNUas savAanoe 


LS 

au 
AWd 
ald 
NusS dd 
auld 
OSV 


| 3}X9} J] SULP JUIWIWaNDa} JUIUUITAII SIJULAINS SUOTLIAIGR $3] 


epeURyD SaffainjeU sadINOssay 
UI] [29Xa,P Sanuad ap xneIsoy 

epeury anbisojouyoa} ILeUsUeg 

9[[PLISNPUI ayJaypaI P| L ape p IUIWILIBOIY 

sanbruouode JUawWaddojasap ap Ja UONeI3d00d ap UONRsTULsICO 
PpeURD SULIIO Jd SItPI_ 

euoneU asuajaq P| ap laystuIpy 

[PUONLUIIIUT SdIIUIUIOD Np Jd sa1gsuLI}9 SAILJJY SIP Ia}stUl 
epeues) Np ajues Ua aydJayIel ap sINnsU] 

uoneaouut | nod auuarpeued uonepuos 

agi] epeueD Np anbrwioye sis1suq 

epeuey saulewmny saoinossal sap Juauteddojasaq 

epeuey Np aig Ua Ja Sa[aINJLU SadUILS Ua SatPIIYDel ap [lasuoD 
epeUey) Np saureWUNY SUIS Ua SayPIIYIAI ap [lasuoD 

epeuey Np Safedipaw SayIIYIAI ap [lasuoD 

jeuoneusajut juauaddoyaagp 2] Inod saysieypPai ap anuaD 
SUONLITUNWIWOD Sa] INS sayPJIUPaI ap aNua) 

epeUuey SayPJayPal ap [RUOTLU [IasuoD 

~ g180[0UYDa} Ua Ja SaUADS Ue sHadxa P [lesuoD 

JBZOTOUYIA} RP] IP Ja S2UAIS sap JNeI[NSUOD |IasuOD 

quuarpeued ayeneds auesy 

(epeueg 

nuaasy JuswauUDUe) epeUeD Np Nuaaal np ja sauenop sap auasy 
s1UIUITe sap UONDadsur p auUarpeued auady 

jeuoneusajut yuawaddojaagp ap auuatpeued auasy 

peur) aieJUIWT[LOIsy Ja aIM|NUBy 


UeONY 
qOU 
Old 

ldVd 
AddO 
OdW 
NAW 
[OaVW 
OSU 
[Od 
TOVA 
OH 
ONSUO 
HSYO 
WuO 
ak(@) 
OUD 
OYUNO 
ISAO 
TSO 
OSV 


OUdV 
VIOV 
[GOV 

OVYV 


: wodder a suep sasi[NNn JUOS s}URAINS sajsIs SHI 


suonelnaige Sap 3a Sails sap 8s!) 


8} Ou Ser ab sidayens/ dy 


PURULION HEqiID 


ems ee 


‘(uawaddoyaaag J ayDIIYI2y ‘S2IUS) 121g, P ale}2.1Nas 2] 


‘suako}D SoU ap ane-uaIg 3] 12 shed anou ap anbrurouodg 
auadsord ep Jornsse p sudIINUNUOD snou ‘sadeJURAR Sad sno} ap Ted JueI Ug ‘ssayWUNTT! 
anbsaid sanuajadurop ua Ja sanuessteUUOD Ua aypi sked uN Issne Isa, ‘SayfaIMeU sadmnossal 
sayuepuoge xne jo sanbylusew sanpuays sajsea xne shed un.nb snjd jsa epeued 
J] ‘UONRAOUULP [RUONRU auajsds a] sURP Janol B JaNnuUassa J]OI UN UO syPJoUeI 
ap saieded sas J2 [-S Sap afeJapay aM NNseYUL | and NIUTPAUOD JUIWIULIIJ SINS { 

‘INUI}XA | Ip sateuged sma] Jak UONIOGR|[OD U2 aIpNOsal JUOIAYNP 
[eJapaj JUataUIeANOs Np sauIsTURBIO Ja salajsTUTUI sa] anb 32 — jUOIpuatAep aj Inb 
no — sayuednos0ard elap yuos mb J-¢ xne saat] suonsanb sinaisnid anno ue asidgid I 
‘squuaIpeurd sastidanua sap Juaweddojaagp ap 32 ayPIaYPI ap Sg}ATe Sap UIUTeW 
3[ 12 auejguerd anbneunlp yuawasueyp 2] ‘suatpeuey saj yuadnod0g1d mb sawayq 
-oid spuei8 xnap xne Janbene,s mod xneiapaj sausTuesIO Ja Sata}sTUTUT say Ied sastid 
S2[RIUOZHIOY SaALNIUL sap saa|[ieap suondiosap sep Issne yuatUoD Woddey a7 
‘QIBZO[OUYI} Ud Ja S2dUATS Ua SaelaPey 
SQUATIL Sat Ins Loddey Np UONIPe BWISION aad sULP agI[Ie}gP UOILJ ap saiLDap 
JUOS sfHRI{NsUOD sauIsTULsIO XNap sad Jed yuasgid eNbsnf sastidanua sgTANIe sz] 
‘sanbyNuans sfiasuod ap gDYguaq UO saf>-SUOISDep sine anb ‘Mansi 
ap aouaredsuen ey 12 aNIIANO | Jade ‘Jaanoid & xNeIgpay SOWSTULSIO Ja SaIQISTUTU 
sa] blapre sadioutd sao ap uoneoiydde] ‘uawexe| ‘uyua ‘Ja amMpeano | Ja auered 
-suey] ey ‘anbsu aj 39 apNINIVUT | ‘sydalqo sanbynuans stae Ja sodioutd say ‘UOIsNpIUL| 
‘spider a8eiadai aj : sadioutid xis ins apuoyj ‘a1sojouYda} ap Ja suas ap IQHeUI 
ud stake xne a[qeoi[dde aipeg np uoneoge|a,| suep anol e [LN a[OJ np Jay JUawaIeI[Nd 
-rued sins af ‘S49 np quaprsaid ap auyenb eu ug ‘[-$ ap alaneu ua uadnodel as 
inb sguia}ut xnaua sa] IMs sflasuod sap JUIUIIUIIANOS Ne JUUOP ‘[SAD 2 ‘PUOIS IT 
TIUQAR | SI9A QUINO} sUURIs0OId UN Pp 
JUIUIASSI[qGeI9,| IP INA Ua SIAR Sap QUUOP Ja XNalua say asIgId ‘]-S Us safeuUOTeU sUOTIeS 
-I[ea1 say asdjeue | ‘suuatpeued attuouoda | suep UONed{dde Ie Ins enb Isure [-S$ ua 
xNUOTILU $}Nq say Ja sanbytyod say ins xnenredurt syadxa p s}iasuod sap ansturw Jared 
Ne WUINO} Jawad J] ‘UOHeIOge][OD aad JamNsse mod JUaWIaUJaANos 2] Ted sgAojdura 
SIUUSTULIZUI Sap xNap OS (Sq) atBojouypa} ua Ja saduats Ua syadxe P [lasuog 2] 19 
INSIUIU JIIWIg NP ([ SD) atBojouysa} ke] ap }9 S2UIIDS Sap JI}LI[NSUOD [IgsuOD IT 
‘g]JaLasnpul gyanonpoid ke] Jo 
anbrurouodg aANnadwoo e] JIsIwWIXeW ap UYe J.-S sa] JasuNeW ‘anbisayens UoNeIOe|[Oo 
aun red “nej [I ‘UOISLA a}}29 JastTeI1 INO ‘WOARS a] SULP saauT nb ajgDos aun ‘sgredard 
UT S}URJUD XNe Ja gJURS Ua UONLINdod P| & ‘AATMedUIOD aIWIOUOIY | B NAL 


dUNP aj[ao sa epeueD Np JUIWaUIAANOs a] UaNaNua Nb Muar] ap UOTSIA 


(uawaddojanag 38 syasaysay ‘saoualgs) 
J8)4,) aulejaigas np abessayy 


6661 — dlGojouy2a) ua 18 saauatas ua s9jesapay saqinjae sa ins \Joddey — snuaqnos saiBoud sag I2 


UIqo], UeLIg 


ee 


‘QLSNPU],| 9p INSTUT J] 


‘Ulalas snjd ja Inajjiaw spuouw uN 
syURJUa SOU k Jans] Issne sUOLINOd snou ‘sjUattasstIsaAuT $9 B IDRID ‘IA ap aytfenb Py 
nod apuow np sked sap 3uei Jartuaid ne ‘sarup) suonen say ted gssaip juatiassep 2] 
suep ‘Tlua}UIeU as ap shed ne JUON aud JYDJaYpal k] ap JUILUTOP 2] SULP s}ULUAAIAIUT 
SINE $3] IIAP SLidaNUa J-§ Ud S}I}da][OI s}UIUISsNSIAUI SIT “‘UONAOUUT] ap afeIp 
-UOW UONNfOAgI ke] suep JuROduT ajoI UN Janof nod yney [Nb 9d Ino} e epeueyD 27 

‘suarpeue’) saj Juadnod091d 
nb suonsenb sa] a1pnosai nod xnelapaj SaUISIULBIO J2 Sa1a}SIUTW! Say JUZUUANaNUA Nb 
UONRIOGL|[OD ek] IP SjoINUOD saydwexe p siquoU UO JUINUOD ‘snuaznos saisoid sad] 
9[MNUI ‘B1ZOTOUYI} Ud Ja S2dUAIDS Ua Sa|eJapa} SIAL say ns wWoddes awaision a) 

‘suaTpeURD Sap aNDIWIOUO aN}a-UIiq a] Ja 9LINDIS 
ey ‘gjues ek] IMs JuaNyur mb sawarqoid xne Janbeyes jo aeyUaWiauaAno8 uoNeNsiU 
-IWUpe | 2]N0O} ap saoINossal sa] Word ev aauI INod astessadgu assaydnos k| stewWOSap 
}UO S|] ‘epeuey) Np JUaWaUIaANOs Np J-¢ ap awWRIsOId Ne UONNGUIUOD Ie] Jou 
-UOPIOOD & J2 IUYIP & XNITW UI XNATU IP JUASSISSNII SIWISTUBIO 1 S2IQISTUTW SI] 
‘sainatiadns sapma 
sap suidanua uo Inb sjuerpnyg xnaiquiou ap nod sagquiojai sapueis ap BNL UOISIDIpP 
aay ‘2]qesodunt nuaaal np [no]e a] suep sed anuau mb sjueipnye sap k sa}Jajjo sasinoq 
sarne 2 sapng,p sasinoq sap 1ueJUOW 2] $ OOD € & $ OOS ap JULYOd Ua ‘arepuOoras 
sod Juaurgusiasua,| suep JUaWassNsaaul Ja) alAInsinod ap UYe sainsaut sap std v II 
‘000 UR,] ap Ja8pnq a] sue ‘aTepuoras}sod np sjuRIPNIy sap & sasiNog 000 06 ap snd 
apioooe vlap Weak [I ‘OOOT JatAuel Ua ‘Ja a1TeUET|ILU Np sapmg P sasinoq sap auUaIpeUed 
UONEPUO, P| Jad P JIWIUIAANOS 2] ‘G61 UT ‘a[LUONLUIAIU! aUds kT Ns JNHaduIOD 
ana moanod ney {J ‘eayrfenb aianzao p-ureul aun Ins asodai ‘UONRAOUUT | ap UONN[OAII P| 
suep ueyd rartuaid ap ajar un sanol & JaNnUIUOD ap aiNsaut Ud 110s epeULD a] anb a}J0s 
Ud aI] RIP JuawaNNe ‘saruRssreuUod sajjaanou ap Janbyydde v ya agp ev apmnde/y 
. ‘ranbidde say inod anb sasuessteuuod say [aA 
-nou ap ALanboe nod yur} ‘sayeyuawsuuomAua sanbnesd saj J Sa1BO[OULP2} Sa] JASLIOAR] 
mod sajqeiapisuod syustiasstsaaut xNkaANOU ap Nagid JUOp & JUIWAUIAANOS J] WUIWIU 
-UOMAUA LOS IaAv JTUOWLY Ud IATA MOANOd ap JamMsse s Ne} |] ‘SUaIPeULD sap Ualq 
mod sjueyodurr yuos ajqeinp yewaddojasap Np Ja JUstaUUOIAUD,| Ip xNa{Ua SI] 
‘goueyiodun p gurewop ad suep ajutod auy e] Re epeueD 92] JUA}ULeW e 


JURSIA sjuauassnsaaut sinaisnjd yWoagid QOOT UR, ap [e19pa} 188pnq 2] ronbinod ysa,9 


S9IA SOU INS QdUINFUT 9oU JUN BIN aisojoUYDaI01q e] anb sapt | JaAR}9 JUSUUDIA ‘SILIIA 
-NOd9p $29 ap sajfanuajod ja sayjanoe suoneoitdde say anb isure ‘xnewurue sap Ja sajueyd sap 
sanbijaugs sapod sap Ja UTRWUNY aUIOUIs Np UOIsUaya1dUIOD ke] SULP SagdIed Sa] ‘JIA P| 
ap saoUa|s $a] Ins JUOIasodar nad 11, p sasifead Oras mn J-S ua saisoud sap anied epuris 
aun nb ja “« aigojorg e| ap ase » suep sUoUa snou anb yuasip saysATeue xNaIqUIOU aq 
‘QYIYIaI ap IINjN.seuL | SULP S}UIWass!saaul xNeaAnou 
dP SIR[JOP IP spIeI]]IU ¢Z’p ap snyd Jo}Osns JUsTeJAsp — sIe[[OP ap spreypru p'Z 
— uonepuo, ey suep juasaid ve nbsni sansoaut e [Nb saurwos say ‘SyDISyIeI Us s}URUIA 
-Jo]UT SANNL Say IVA SJeLIBULIed sas & BIT ‘aPIIYPAI ap aIMNNSeYUI Ing] JastuJspou & 
}2 Jg]aANOUAL & EpeUL’) NP STeUSIAATUN XNe}TdOyY Saj Jo SPISIQATUN Sa 9pPle JUBWIIUIIA 
-nos 2] ‘UONRAOUUL] Inod guUaIpeuRd UOTepUO, ke] ap laspnq 2] JURJUaUIsNe Ug 
, ‘syeteuoyed xne ja UONeIgdoO) ek] e 
JYIYIAI ap syUIUIasst}saaul sou ap Wednjd ej suouNsep snou ‘saseyed auyiqesuodsar 
UN }s3 UONLAOUUL | ap UONNJOAaI P| ap astEW e| aNb Ie Np s}UIsuoD Ualg “WOAes 2] 
}2 SadUI}IAdWOD $a] ‘UONRAOUUL] SULP 210IU2 VBeURALP T}SAAUI SUOAR SNOU ‘YYOT UR] 
ap Jaspnq 2] SUL ‘GGGI IP INJad sup aIsIe]a 19 GGT AP [eJapay Jespnq 2] suep a}INp 
-OQUI ‘saUvY) sap aqyvsa | .nod auuarpvuvd aisajv.n¢ ek] SUPP S9ST}9IDUOD PIOe P JUOS 2s UO] 
-PAOUUL | 9p UONNJOAaI Re] & INdde aNou ja atsajess 229 Janbijdde p g}UO]OA NON 
“[-§ Ud JUIWIUIAANOS NP SJUIWASSNSIAUI SININJ sap ped 2] I[qeI}2-12 
SUONRIUILO SapuRIs sj gen ek Ind ‘ajaIs JJYX NP aqnv,] Vv alsojouysay Vv] Ja aoUAaIIs VT 
‘3189}eNS a1j0U sI]qgnd suoae snou ‘9661 UY ‘sareJWOLId aUIUIOD alapIsuod sat [LNb 
‘gnbIWIOUOdI BUPRSSIOI L] ap ‘WuL}ed ‘Ja UONRAOUUT | 9p Na}OUW a] JUOS J-S saj anb Weu 
-uodal [nb ao1ed 38a,9 ‘[-§ Sap a[eIPUOW IUds PL] Ns a][Ie} ap JURUAAIO}UT UN epeueD 
np aiey inod sanol ev yueyodur afor un e [LNb ya ({-$) aBoouyda} ey Ja saduats sa] 
ins asodar UONRAOUUL | Jed VaJUIUTT[L OARS NP atUOUOd? | anb Pes JUIUIGUIIANOS J] 
‘QULSSIOID P| JOINSSP Ja ‘SASSaYPLI Sap 
J9 sto[dtua sap 12919 1OANOd nod Jas I] ap J2 IMOAkS J] Jo1gUes ap aINSIUI Ud aya 
juaatop sked saj ‘[LIPUOUW AILUOUODS | SURP SIILIJa S}UILINIUOD sap aya Inod ‘anb arp 
-UaIdWOD HR} B SNOU UONAOUUL,] aP UONNJOAYI 9129 ‘suako}D sap auUaTpHonb at ek] 
IUIUI Jd ‘A[LIPUOW IIVIOUODY | ap aINJLU P| JUIW[LdIIPel IULIOJSULI} UO SaIso]OUP2} sad 
OP SIIQUIOJAI SA] SUOHRITUNWWOD sap Ja anbyLULOJUL | ap saisojouypa} sap seisoid 
Sa] INs JUaUIasIe] Wesoda1 — « UONRAOUUL] Ip UONN]OAY » ke] — e[aLysnpul uon 
-NJOAI a] [aAnou aja) ‘JueAeedne na srewel suaiyje swyAI ne anbrsojouypa} uoNNy 
-OAgI JUN P [Nas Ne SUOIANOI) snoU snoU ‘0GG] SagUUR sap-Ingep ne ‘ued anne q 
‘SUIIPLULD Sap VIA ap aytyenb ey JUOJassneyal Ind ‘assayou L] ap 2 
sajqeinp stojduia sap Ja19uas ap ajqeded aiadsoid snjd epeued un meq suounod snou 
‘JUIUIIUIIANOS Np aaDueuUY UONsas sures ap ued ne adeI*) ‘aUtJa} SUO] e sareyWOLd 
SIUIRWIOP SIP SULP INSaAUTal ap sttused e snou Inb ‘[eJgpay WOYap np uoneuruwiye | 
Je} [NsaI mod na stojayno} JUO JasoduILs Np v [Nb ayaysne p sainsout sa] ‘sa]eIPaUIUIT 
Sasuadap sas SULP S2[IIYJIP XIOUP Sap ale] L Ja S9}LATIIL Sas $ajNO} JAUTWUeXa B PpeURD Np 
JUIWIUIIANOS a] 910} & IND aQDULUY asd 2]qeILIIA JUN Jaav sasuid xne suons snou 


‘O6G6I S2guUR Sap INgap Ny ‘[elapej JUaUIaUIaANOs a] Nod Ja epeURD 2] val 
S}USWISULY) spuURIs ap a}Ula1dWa }s9 aITeUY||ILU aWIXNap Np suUIdap aeIULIap 


SUISNpUL,| ap aNjsiuW Np afiessayy 


84919499 ap aunjonayseljul,| 1nod snjd ap SUOIILU 006 


Je 18919 inod sue eae Ans ie ap suoMlu 006 


‘anbibojo09 
jediounw uawassnsenu Pspuoy ne suoijiw gg, — 
‘ajaydsowje,| ap je Jewi}9 np saduelos 
$9| Inod auuaipeued MORENO eB]  SuOI|IW 09 — 
-fajqeinp juawaddojanap 
ne  nboouoe indde.p spuo4 ne SuoH iu 001 — 
:uawwej}oU 
‘SOAIJENIU! S8}[9ANOU AP SUBD SJeI]OP Bp SUOI||ILW OL 
Haisinipelailaee sanbyesd Ja sajBojouysal a 
ven oo ‘ayouaygal ap . 
jo sopme p sasunog sap Jueyano} squeipnye sa| nod 
1odwi p uondwaxa | ap ’$ 000 € © $ 00S ap ‘UoeJoleyy 
ayajayIal ap ja sapnja,p Sasinog wi 
“@IWOU0IS aan 
-Nou ej ANS ayo4ayoa. e| Nod sue bud ins suOIIjL QOL 
}@ Saulewiny saoualas ua aydJayoad e| Jnod januue 
jeHpng np siejjop ap suoljw og) ap uojejuewiny 
ppeuey 
np saujewiny saqualas ua saydsayaad ap jjasuog 
‘aiBojouysezoig ua snssaaoud ja syinpoud ay 
sal iawuawa(ba1 ap sabieyo xnevapal sawisiueBio 
}8 SaJa\sIUIW XNe SUL SIOJ} INS SJ1e{JOP BP SUOII|IW OG 
alBojouyrajoig @ 
‘sanblwojegns 
sajnomed sap anbisAyd e| ins d491a4o9d ap |euoHeu 
aiioyes0qe| aj inod sue build Ins siejop ap SuOI||w OZ 
INNIAL 
‘albojouyoejoig e| ap 3a 
sauei sep apna, [ap Juaweouene | Anod Sui} iw 09] 
epeuey awouag | 
‘epeue) 
np aydJayoad ap xnejidoy sap 39 sayisianlun sap 
XNBUOeUJAalU! |-S ap XNeACL Sa] Je JUawadinba | 
ap UOe}O/dxX9,p S]NOD se] JnOd SUOI||IW QOg 18 


UONeAOUUI | nod auualpeued UONepUo4 
“SAUUBIPPURD SElISIBAIUN S9| 
SUPP BYIIaYIAJ ap SaieYd Sajjaanou 09g z JeAndde 


perry 3142 0002 ne aj suep 
UOLJEACUUI,| SUBP SJuaWAassIysaAu 


LY 


oP 


Sv 


vv 


€V 


1S 


OS 


6P 
87 
87 
LV 
ov 
vv 
€V 
€V 


Iv 


OF 


6€ 


8E 


ie 


9€ 


Se 


ve 


VE 


€€ 
cE 


Te 


6661 39 0661 (GUI) G-y Ua JUaWapuay — ¢ amn3Iy 

6661 12 0661 ‘quid Sap JUIWQIUPUY Ip sadInNog — F IINBI4 
L$ Ue [Rlapay JNdaJq — € anB1y 

I-§ Ua safelapaj sasuedaq — 7 ansi4 


I-§ xne agDesuod sajelgpaj sasuadap sap Weg — | oINsIJ 


sainfiy sap a}st] 


SIUISTULBIO Ja Saia}STUTU Sap sajyueNbieW suONesTTeay — axouUuy 
uOISn}IUOD 0'9 


S]UPI}X2 Sa] Jo UONRIYHueNd ek] Ins sanbieway ZS 
uOIsn}IUOD 9°¢ 

IIOARS NP UOISNYJIG S'S 

[PUONRUIIIUT aXaUOD 7'G 

shed ne q-y €'S 

L$ Ue sajelapaj SuANDY C'S 

sJuR]]Ies syUIOg ['G 


sanbnsne}s sinayed1puy — J-§ Ua xneJgpaj syUatassNsaau] 0S 


anbiyqnd anbniyjod ey e aouapnid ap edouud np uonesyddy g'p 
JUSHONIONY LP 
anbyeuojurorg ja anbyeulaysAs ua aydIaP2Y9'p 
jsed no Juauiayinyess IWIN} ek] [Iqney 
— 9[P}UIWIUIAANOS UONLUOJUT,| IP UONRST[AN | ap UoNesIUIXeP) Cp 
anbi80j099 gyU8a1uT p anbndo aun suep sawiaisksorg sap UONSI) fp 
UONRUIOJUL P AMDNNseyUul| ep UONAOIg €F 
[-S Ua safeUONRUIAIUT SIAN 
xne auuaipeues uonedpnred ja sypsaypal P| 9p UONRsT[RIPUOW 7'F 
2[elapa} UONeNsIUTWUpe | suep sanbruypa} 
J2 sanbynuas saruajadwio sap UINULEU Jo JUIWA|[aAnoudy 1 "P 


[e1apaj JUaWaUIJeANOS Np [-§ Ua sSYap xNvIANON OF 


uOIsSnpIUO) 9°7'E 
yuajaduro) J9 xnanjuaye} [auuosied 

un p a}sod ua UanUIeU Ja JWaWaUUONDe}Jad JUIWANDXY ¢°7'E 
G-¥ e| nod yoduu1, p supa ap ajeipuow asseyp 


ap awiurersord un p aoejd ua asi) — SlafnueUY Sipe F'7'€ 


IM) 1A SO) WOR NOD GO) es 


saddeis ja [euorsar juawiaddojaasd ¢€°7'¢ 
Jatsnpur Gy P[k ople p soummessolg 7'7'7'E 
XNeIgPej SIITOJeIOQR] Sap sjeleused [°7'7'E 
anbsii np aseyed ap sauistued2W 7'7'€ 
uolpnponuy 1'7'¢€ 
a[fetsnpul Q-y P| & e[Plgpe} ePIV CE 
MUSA SYod STs 
oJoAy sindap suonesleay F1'€ 
sajeuoneusajul saypoiddy ¢1'¢ 
SaUISTURIIUT SAINY €'7 TE 
anbneuiy> yusWasueLYpD 2] Inod UOTE Pp spuoy ZZ TE 
IANO Ud ISI Ip BRUONLU aIIeNG TZ 1'E 
sayeUONRU Ja SaeJapaj sayDoiddy 7'1'¢ 
uononponuy ['T'¢€ 
auejgueyd anbnewip yuawasueyy ['¢ 


yelreusyieg — xneyuozoy xnafuq 0'¢ 


[-S Ua [elapay JUaWIUIAANS Np gyeded 12 BOY 777 

sanbynuans say 1°7'Z 
IBOOUYPI} Ua Ja SAdUIIDS Ua syadxa Pp [lasuoD ZZ 

s9U2}9dUIOD sa] Ins sjiadxa p adnoisy) 717 

aureyIsiaatun 

IYIYIAI LP] IP UONLST[LIIIWIWOD P| Ins syadxa,p adnoss) [17 
IIBO[OUYPI} LJ IP Jo SAUIS Sap JL}NSUOD [IesUOD [7 
[-§ ua syadxa p xneyuawaus2An03 


Sa}IWIOD $9] — [2UUOIS1ep snssadoId a] Ins xneyUOZIIOY STAY 0'7 


[-§ Ua safesapaj SAMANIL $2] INS 6661 ap Hoddey FT 
[-S Ua syap XNeIANON  €'T 
XNLJUIWIUWIIANOS IlPJOYII 9p XNLARIL, Z'7'T 
gaud nI99§ TTT 
SQUSIOATUP] TTL 
IYIIYIaI PJ ap VON] T'7'T 
[-$ Ua JUIWIUIIANOS Np BOI a] ZT 
[e19PeJ AXAUOI FT ‘TT 


uononponu] OT 
SUOTLIAIIGL SAP Jd SSIS SIP I}ST] 
(quautaddojaaaq 32 IydIIYIax ‘SIDUITIS) }27q,P aTeJg1Das Np asessaw 


ILSNpU] | Ip a}sTUTW Np adessayw 


salaijeul Sap age] 


$39[2A09I SA1QNRUI Ip 
O0r “d o¢ JUaNUOD 


APZies 
X-161S9-799-0 NGS] 
0007/SZP-ZD ‘122 2P oN 


‘souUOY 
so] anb satay sa] jue) ausisap surpnoseut suo} Re] ‘UONRIT|Gnd aya suRq “g’N 


'P)'03'Is8md®.naynepiio1p 
‘WystsAdod : v JaLLMOI UN JaAoAua zaT[INaA ‘PeIIaUIWOD Jng UN suepP UONRIT|qGnd 


a2) suePp anUa}UOD UONeUOJUT] aINpoidal ap uONesONe | IWusIgo mog 


‘ID-Injad ap uonegordde | d2av No epeueD aLNsnpu] IaAk UONRDOsse U2 azTey a2 JURAR 
IUIWOD IU IINPOIdaI UONCUIOJUL | ap a][aYJO WOIsIIA JUN atuUIOD agyuasgid sed jos 
au uN Npordar e| anb Ja UONLULIOJUL | ap ad1NOs P| JUe}9 IUTLOD ayNUp! 110s epeue? 
aiysnpuy nb ‘aympoidar UONRWIOJUL,] ap IpNINdexe | JaINsse P yng a] Suep agdIaxa }10s 
a[qeuuostes a2uast]Ip aun nb namod ‘epeuey aLsnpuy p UoNesLOne ane suRs J2 ste 
sues ‘UaAOW JNO} Jed Ja ated Ua NO 2UI[2}0} Ua ‘a3INpoidas ana ined uoNRdI{qGnd ayo 


SULP aNUI}UOD UONLUMOJUL | ‘AITeNUOD UOTRIpUI neg — UoNINpoidas ap UONRsLOINy 


'98'I1®suonesiyqnd : jatunoy 
9€79-F56 (€19) : natdoda]a], 
99PL-L¥6 (E19) : suoYdayay 


SHO VIN (oe) emend 
uganQ) em ‘GEZ 


}sanQ Ino} ‘qsoz neaing 
epeuey atsnpuy 
SUONRITUNWWOZ sap afeiguas UOTDIIIG 


UONRUOJUL] IP UOISNIP ap anuag 
: aI]Uay NL JUIUIaTe89 JassaIpr $ ‘saite|dulaxe sap I1Ua}qo Ua Nog 


‘JUIAINS SIJUUOPIOOD $a] JUOP UONLUIOJUL | Ip UOISNYJIp ap 


aua’) 3] Jade JanbrunuWOD ‘sIMMsqns seIpsut Ua apuRLLap Is a[qruodsip Issne Isa a][q 


‘(opury-S/e9°98's1sa}es//:dyy) 


: G2M a] ANs anbruonde]9 atoa Jed a}iayjo JUaua]e82 Jsa UONRIT|Gnd ang 


6661 —JIDOTONHOSL Na La 


SJINIIDS N3 S3TWHIG3 SALIALLOV S41 ENS LdOddVd 


STINSLNOS S3HOUd $3 


: epeuey np 
jUsWAeUJeEANOy 


ppeue’) 


iel 


- 666L — JID01ONH93L NG 13 
YI034 SILIALLOW S31 HNS LYOddvu 


| | 


aS 
aera 
Sa 


Pee Ned 
ata nae, es 
enero z 4 6 ener oe S eS Pee sara 55 
: fe See eae: Sisto 2 : ~ eee > Spe een ee 


